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WARD PRODUCTS CORPORATION • 1523 E. 4STH ST., CLEVELAND, OHIO • JULY 1949 


WARD SMASHES TV ANTENNA 
INSTALLATION COSTS! 


IT COSTS ONLY 6c IN LABOR TO ASSEMBLE WARD*S SENSATIONAL MINUTE MAN ANTENNA 


(WP) CLEVELAND, OHIO 

The Chief Engineer of the Ward Products 
Corporation states that the new sensational 
Minute Man antennas are being made of 
PERMA-TUBE — a newly perfected non¬ 
corroding coated steel tubing, created espe¬ 
cially for Ward by the Jones and Laughlin 
Steel Corp., Pittsbuigh, Pa. Independent 
laboratory tests on over 30 metals com¬ 
monly used for antennas have proved 
PERMA-TUBE the best for all weather in¬ 
stallations. Aluminum is too weak and other 
types of coated steel corrodes. Ward is the 
only manufacturer using PERMA-TUBE 
in constructing antennas. See your Ward 
distributor today. 



Dick Moss, television engineer, flicks up dipole 
In assembly operation of Ward Minute Man 
antennas. (Model TV-46), 



A few seconds later and Dick snaps the high 
frequency dipole into position. It costs only 6c 
In labor to assemble this Ward Minute Man 
antenna. 


HASH! 

WARD USES PERMA-TUBE IN CON¬ 
STRUCTING MINUTE MAN ANTENNAS. 

(WP) CLEVELAND, OHIO 

The Ward Products Corporation, a 
Division of the Gabriel Company, 
disclosed today their new Minute 
Man line of TV antennas. These 13 
antennas, ranging in list prices from 
$2.45 to $49.95 are completely pre¬ 
assembled. Where it formely took 
two installation men three-quarters 
of an hour (or approximately $7.50 in 
labor) to assemble the ordinary TV 
antenna, one man can assemble any 
Ward Minute Man antenna in a few 
minutes. This is the greatest techni¬ 
cal engineering improvement in the 
antenna field and the Ward engineers 
are to be congratulated on its 
achievement. They have spent many 
months in their laboratory perfecting 
the many ingenious construction fea¬ 
tures. See your Ward distributor 
today. 


GREATER INCOMES AND PROFITS REALIZED 
BY INSTALLING WARD ANTENNAS. 

(WP) NEW YORK, N. Y. 

Now you can make big money on a 
standard installation fee. It has been 
I reported that servicemen and re- 
I tailers are realizing greater profits 
I by installing Ward Minute Man 
Antennas. The quick 3 minute in¬ 
stallation makes the big difference. 
It means more installations per day 
and at greater returns. No con¬ 
sumer complaints have been reg¬ 
istered by big labor bills. See your 
Ward distributor today. 


See Your 
Ward Distributor 
Today 


INTRODUCING WARD'S NEW "MINUTE MAN” TV ANTENNAS 



Of* Word Minutm Mon Anftnnoi for orff and ui« from ony dilfonc* from 

dm Ifonimjffof. So* yovr dittribufor todoy. 
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Good ArSoffi-fM^ 


VETERANS 


GETTHlSTRAtNING 
WITHOUT COST 
UNDER G ). Bai 


You conduct many teats and experiments with equip- 
ment built from materials I furnish. Some of the 
equipment froni my Ser\ jcing Course and some from 
my Communications Coui-,e is shown below. Everything 
I send is yours to keep. 






ACTUAL VMIUV 
LESSON FIILBB 

Aft novk * Si’n«l for my FREE DOUBLE OFFEK Cou(»on entitt** you to 
■ dual 1^5*00. CKTTINC ACQUAINTED WITH RECEIVER SERVfCISC 
It shoM'!. you that learning; at home w 
e«*y. Practical. Vou also *et my fit- 
pa>c« book. HOW TO ME A SUCCESS 

IN radio-television ■ It c«IU 

twhat my craduates are doinir and earn¬ 
ing Send coupon in envelope or paste 
on penny post.il J E. S.MITH. Presi¬ 
dent. Dept OTJX. National Radio 

Inttituie. Pioneer ttome Study Radio 
School. WfiHhinEton it. D, C 


Am tied in with tw«> 
Talevision outfits, ami 
do warranty work fur 
.U-alera. Use NR. I 
teata often." - icobert 
Doaman, New Praicue. Minn 
''Four montha after 
enrotlinir 
course, 
service 
aired 

in spare lime." W 
M. Weyde. Brooklyn. N. Y 

"N.R.I. helped me itet 
^ ,>osi|iun .III Radio Me- 
chanic with Jniteit 
•9 .Airlines Have Radio- 
telephone 2nd Claaa 
I.lcenae '* Lehman 
Hauler. San Itruno. California. 


our montha after ^ 

rotlinir for N.K.l £~ 
irse. was • able to *' 

vice Radios: aver- 
•d $IO-tl.S a week Sp. 


MR. J. C. SMITH, President, Dept. 9GX 
National Radio Institute, Washington 9, D. C. 

Mail me Sample Lesson and 64-page book about How to 
Success in Katiio-Television—both FKEK. (No salesman 
call. IMease write plainly.) 


Name 

Address 

City. 

Q Check If Veteran 


Age 


Zone State 
.Approved I nder (i. 


Win 

will 


I 

Rill • 


I WaiTrainYou at Home 

for Good Jobs 

in RADIO- 
VTELE VISION 


I Send You Many 
KITS 9F PARTS 

for practical experience 


America's Fastest Growing Industry 
Offers You GOOD PAY-SUCCESS 


Want a goofr-pay job in the fast growing R.AD(0-TELE- 
VISION Industry? Want a money-making Radio-Television 
shop of your own? Here’s your opportunity. I've trained 
hundreds of men to be successful Technicians . MEN 
WITH NO PREVIOUS EXPERIENCE. My tested and 
proved train-at-home method makes learning easy. Vou learn 
Radio-Television principles from illustrated lessons. Y'ou get 
practical experience building, testing, experimenting with 
MANY KITS OF PARTS 1 send. Allcquipment yours lokeep. 

MAKE EXTRA MONEY IN SPARE TIME 

The day you enroll, I start sending SPECIAL BOOKLETS 
that show you how to make $5, $10 a week or more EXTRA 
MONEY fixing neighbors’ Radios in spare time while learning. 
From here, it’s a short step to your own shop or a good-pay 
Radio-Television servicing job Or be a licensed Radio-Tele- 
viaion Operator oi Technician. 

TELEVISION OFFERS BRIGHT FUTURE 
Today there are nearly 2700 Radio stations on the air—and 
within three years experts predict there will be over 1000 Tele¬ 
vision Stations. Then add developments in FM. Two-Way 
Radio, Police, .Marine. Aviation and Microwave Relay Radio! 
Think what lhi«: means. New jobs, more jobs, good pay for 
qualified nten- 


I TRAINED 
THESE MEN 


"I om oprrotinic my 
own Radio Soldi and 
. Service businc^. With 
. FM and Telfvi«ion in 
^ thr offjn*. w* hav* a 

very profitable fu¬ 
ture." A, Patrick. TamP.i, Ffa. 
■ N.R.I. wiia my step- 
pfnir Mtone from a fen 
hundred to over $1,000 
a year aa a Radio En¬ 
gineer Make extra 
money i*ervicin(i 
iHiix. ■ A MtrharU. Trenton, Ga. 

^|L 'Before finiahinie 
cour;*e, ( earned about 
r iio a week fix in* Ka¬ 
il Iok in .-pare lime. 
Recommend N.R.I.' 


Sam. 


truif . 
first job 


.M li 


Flori,!.** 


•My 

ubiained for me b> 
your Graduate Service 
Dept. Am now Chief - » 
Engind-r. Police Ra¬ 
dio Station WQQX. 

T -ton. Hamilton. Ohio 
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' CIRCULATION 


Sa^/ 

Use Reiiabts 

TELEVISION 

REPLACEMENTS 


Television requires the most du¬ 
rable, heat-and-moisture-resist¬ 
ant components you can get. /« 
CftpiiciiorXf that tueatn Sprague. 
^^ou'!! have no profitless call¬ 
backs with extra-dependable 
Sprague TV capacitors. 



y Telecaps are 
molded in heat- 
resistant Bakelite 
phenolic, oil-im¬ 
pregnated, and 
then solder-sea led 
— just like metal- 
encased oil-paper 
capacittjrs. So othertthtaufticttirer 
/ can make thii claim I Ratingsfrora 
600 to 10,000 volts. 



The most complete line of tele* 
vision electrolytics. Engineered 
especially for tough TV replace¬ 
ment applications, Sprague’s new 
Type TVA Atom and Type TVL 
Twist-Lok electrolytics stand up 
under the extremely high tern* 
peratures, high ripple currents 
and high surge voltages encoun* 
tered in TV receivers. 

Write for Sprague Ballet in A1-4-9 

SPRAGUE PRODUCTS CO. 

(Diftributort' Diviiion oF lh« Sproguw Eladric Co.) 

NORTH ADAMS, MASS. 

A^Tradamarli 

RADIO.EL ECTRONICS for 














































the Success Story of Bill Smith.,, OR YOU! 



' Ma)h coupon to National Schools in 
Los Anpcies. and receives Free Lesson 
and book of Information about Radio, 
u Teteviiion and Electronics training. 

Ibm* o;.. 


Enrolls . . . studies in spare time. Findi. 
personal attention from instructors. irf> 
teresting material and practical equip- 
ment, all Increase b|s interest. 


Builds actual units as part of Course. 
Earns money doing ^pare time repair 
and installation work. 



r Completes Course and receives Diploma 
... is now a qualified Radio. Tctevision- -v 
and Electronics Technician. 


'Applies for—and GETS—a good p.Ty. 
full time job In industry. Finds that 
employers know National Schools and 
like to hire their graduates. 


Or he opens own profitable Sefrvico 
Shop, with valuable counsel and aid 
from National Schools. Now tor real 
happiness and success! 




X'.. RADIO, TELEVISION 

and ELECTRONICS by 
-.NATIONAL SCHOOLS 

^ . home training 


THIS PRACTICAL, TECHNICAL RESIDENT TRADE SCHOOL 
TRAINS YOU AT HOME FOR BIG RADIO OPPORTUNITIES! 


You Build This Superheterodyne 
Receiver With Ports We Send 

You receive complete frtandard couip- 
nienl, includinc latest type 
Tubes, for building various esperi- 
mcnlal and test units. You prORrcs.s 
step by step until you build a com¬ 
plete Supcriietcrodyne Receiver. It is 
yours to use and keep. 

Professional Multltestcr 
included f 

Thi.s portable instrument (see 
right) enables you to perform 
many practical tests, make del¬ 
icate adjustments and do serv¬ 
ice work. Complete with test 
leads. 

You receive a series of special laboratory 
experiment lessons to guide your practical ex¬ 
ercises witli your equipment. The.se lessons have 
been prepared with a special technique of illus¬ 
trating radio piincii)les by numerous casy-to- 
understand examples. 

Both Resident and Home Study Courses Offered 


Send Coupon Today for These Two Valuable Free Books 


Never in history has such rapid prog- 
re.s.s been made as in the great Radio. 
Television and Electronics Industry 
today* This exciting, fast-moving de- 
\clopment mean.s new and greater op¬ 
portunities for the trained, skilled man 
-for you —^in Televi.sion and Radio 
Broadcasting. In.staliing. Servicing: in 
Frequency Modulation; in Api)lied 
Electronics in many industries; i;i a 
business o/ pour oroif 

Notiorral Home Training rs Procffcof 
Your National Schools Cour.se fullv 
covers basic, advanced and specialized 
instruction in all pha.scs. including 
basic radio principles, receivers, am¬ 


plifier systems, transmitters, televi¬ 
sion. aviation radio, electronics. You 
get complete instruction material, in¬ 
cluding sliop manual, tube manual, job 
.sheets, radio dictionary, special labo¬ 
ratory experiment Ic.ssons, experimen¬ 
tal equipment. You receive complete, 
modern television Ic.sson texts. 

Your Home Study is supervised by 
our staff of highly trained instructors 
who daily teach our resident students 
here. Let the Free 


Books shown be¬ 
low tell you more 
about National 
Home Training. 
Use coupon today* 


NATIONAL SCHOOLS 

105 A NGE LES 37. C A I I F. • EST.1905 


APPROVED 
FOR 

VETERANS 

Ml' '^tflTf faI ^ 


FIND OUT NOW...MAIL COUPON TODAY 


National Schools. Dept. ^ RE 
4000 South Figueroa Street 
Los Angeles 37, California 


(Mail in envelope 
or paste on 
postcard) 


Mail me FREE the book, “Your Future In Radio,** j 


and a sample lesson of your course. 


_ ACE...-. 


ADDRESS . 


CITY . — 


2;ONE _ ST.ATE ..— 


n Check here if veteran of World War II 


JULY 


94 9 









Supc'r.sonsiti\ c electron tul)e, (level*>pe(! by HCA, makes p)ssil>le 
more accurate measurement of minute vibrations. 


Ch/7 Aouse/Zy /^aZe a 6o(7rc/ 6oc//7ce ? 


Surprisinj; tliou<;li it seems, a flv— 
when it lands on a board—causes 
distinct \ ibrations. Tliey can he 
detected l)v a remarkable new 
HCL\ electron tube. 

Slimmer than a cigarette, and only 
lialf as long, KCA’s tube picks up vi¬ 
brations with a pin-sized shaft —and 
these vibrations may then be con¬ 
verted to visible or audible signals. 
More important, the new tube can 
be used to make measurements of 
the degree of vibration. 


Scientists predict manv practical 
uses for this clccii'oiiic fransdticer. 
Airplane designers can bitch it to 
engines or whirling propellers and 
locate \ ibrations which might lead 
to trouble. Oil men can use it to 
measure the sound wa\ cs with 
which they scout for oil. 

And your smooth-running automo¬ 
bile of the future may be an even 
better car when the facts gathered by 
RCA*s new tube are put to work. 


Another RCA "first'': 

This, the first electronic trans- f 
ducer, is onlv one research achieve¬ 
ment pioneered at HCA Lalx)ra- 
tories. Such leadership in science 
and engineering adds value 
beyond price to anv product or 
ser\ ice of HCA and HCA \"ictor. 

Examples of the nvu'cst developments in 
radio, television and electronics eatt he 
seen at HCA Exhibition Hall, 36 Wtsf 
4iJth St., W y. Admission is free. Hadio Cor¬ 
poration of America, Hadio City, N. Y. 20. 



IVor/cf L^ac/er /r? ^oc/f'o — T^rsf in le/ec/ston 


RADtO-ELECTRONteS for 
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Which Job for YOU next year? 






mevtstON 


NO mm 


Get on the TV Band-Wagon Now! 

Don't /ef the lack of vision keep you behind 
the progress parade. Be alert to the oppor¬ 
tunities— the good paying jobs — the secure 
future thot Television offers/ 

l^epaie NOW the interesting^ and pr()fital)le 
jobs awaiting trained television eiiKiiieers and 
technicians- CUKI offers you a proved proKram 
of on-the-job training tliat can provide you with 
the technical ability to step ahead of competition 
and Ret a good-i)ayinK Television position. 

Sooner or later you face Television—as a 

or as an oi>portmutij! You can make 
your own opportunity by preparing yourself no/c. 
CREI can show you the way with convenient spare¬ 
time study that ^ives you the up-to-the-minute 
teclniical ability you must have for Television! 

CREI courses are designed to ^ive you a thor¬ 
ough K 1 * 0 * nidi UK in basic principles and take you 


VETERANS: crei training available under 

G.l. BILL. FOR MOST VETERANS JULY 25, 1951, 
IS THE DEADLINE — ACT NOW* 


U \fiii h:ive liafl iHofcssinriiil or amatonr railin e.\- 
IH-rionre sunl want to maLo mmr timiicy. let ns 
t(i you svv have Ihe traininpr ymi ni-eil ti» 
iinalify foi- a hotter rsnlio jnh. 'Yu hclj» us answer 
intellivfeutly ynnr iti«iuii'y— Jutsr state hrirff»t ttunr 
hurt, Oi otnul of vrfierirnci'. and jtnseut 

poniliun 



Capitol Radio 
Engineering Institute 


An Accredited Technical Institute founded in 1927 


Dept. U7 A. 16th and Park Road, N. W., Washinston 10, D. C. 

Ironch Offices: Ntw York (7) 170 Broadway * San Francisco (2) 760 Market St, 


step-by-step through the more advanced subjects 
of T\' and its related fields. Recause all neio 
electronic developments are based on ixtst tech- 
nitiues, Voiir own radio experience becomes doubly 
important when coupled with modern CREI train¬ 
ing. You will find the CREI study program basic 
and helpful right from the very start. You will 
learn about and understand such subjects as: 
Optics, IHilse Techniques, Detlection Circuits, RE, 
IK, AF and Video Amplifiers; FM; Receiving 
Antennas; Power Supplies; Cathode Ray; Icono- 
.scope; Image Orthicon and Projection Tubes; 
UlIF Techniciues, Television Test Eiiuipment, etc. 

Get in and //c/ ahead in Television. One industry 
leader predicts 12 Mill tan TV sets by 195:1. This 
means hundreds of stations, millions of listeners 
and countle.ss opportunities for the right men to 
fill the good positions in every phase of the in¬ 
dustry. The facts are available to you iion\ Mail 
the coupon for complete details. The cost is 
papa lor, Tlie terms are cos//. The information 
is frvi\ Write today. 


MAIL COUPON FOR FREE BOOKLET 


CAPITOL RADIO ENGINEERING INSTITUTE 

16th Sl FarV Road. N. W.. Depl.ur.A Washington 10. 0. C. 

OvfitU'nu n; IMonse send your free lumUlet. “Your Fittui'c in the 
N'* \v World of Kleelronies,’* t«»tfether with full details of your 
hotnt'-sOuly training;. I am attaching; a l»ru*f resume of my 
e.xperieiu'c, edm-ation and ]>reserit r>nsitiiin. 

Chech jiihf of itrrutcnt inttrcNi: 

□ PRACTICAL TELEVISION ENCINEERINC 

□ PRACTICAL radio ENCINEERINC Q TELEVISION. FM A ADVANCED AM 

□ AERONAUTICAL RADIO ENCINEER^ SERVICINC 

INC GABVANCEB ELECTRONICS COMMU- 

□ OROAOCAST RADIO ENCINEERINC NICATIDNS 

(AM, FM, TV) □ RABIO'ELECTRONICS IN INDUSTRT 

NAMK 

SIRKKT 

CITY ZONE 

□ I AM ENTITLED TO TRAININC UNDER C. I. BILL. 


STATE 


JULY, 1949 
















































































RADIOMEN'S HEADQUARTERS WORLD WIDE MAIL ORDER SERVICE ! ! 


$9.95 TAKES ALL THREE 
BIG BARGAINS “B" 

HOME WORKSHOP AT BAROAIN PRICE. 

Accurate and prcclKC 5 J‘|*ced Kuamiitved 
hobby lathe, the eHaeiiUal machine for 
the home worktthop. Sturdy enough for 
litcht pniductlon work or factory standby 
service. Supplied wlih 56" of l>eltinE for 
cunnectinE to any available electric 
motor <ir iniwer take-uff. Also UiclUiled 
in thia unl>ellevahle offer are Mich ac- 
ceaaortcH aa a > 3 '' drill chuck with ape- 
dally hardened tool ateel Jaws, a 4* 
electric furnace hijfli speed Erlndlnsr 
wheel, w cotton huffing wheel with a 
larEP RUpply of Imftinit i*umpound, and a 
4" ateel wire acralch l*ru«h. Yoiir coM 
SS.OO. .Sole export aneiit. Diairiimior 
iiniuirlea invited. 

SENSATIONAL, FASCINATINO. MVS> 
TERIOUS SELSVNS. Brand new Sel. 
ayna made by fJ. E. Company. T\v«i or 
mnre niniiocled together work |>erfecily 
on I !<i V A.C. Any n>Lutioii nf the abaft 
of one Seisyn and all others connected 
to it will rotate exaclly aa many deirreea 
ill the aame direction. followtiiK nner. 
rlliKly aa if the unita were c«iniiected 
to"'eiber by •*h»?lin|t Inatead of wire. 
This la true wlieiher ou twlai the ahaft 
of the Tc-jster unit a fraction of a revo- 
Intion or many revoliiliona. t'>eful for 
IndtcathiK direrllMii of weatlier vanea, 
iMtatioc direc'innal initeiinas, or coii> 
teollliift innunieriildc ooenitiona from a 
diNtance. Com- 
t)let 4 > with «lla. 
ftram and In- 
atruct Iona. Per 
Mnicheil Pair 
S4.S8. 

STROMBERG CARLSON 

Power SwitchinR ReJay Bnx. Neat 
Strel ease with tiiclit 
httins eover finished In Strom- 
berte's u.sual beautiful chocolate 
color crackle finish.$1.00 


RT>I6S5 tulM- cry^fAi c. 11 - 
Irolled .<n*KKEIi:T HK 
I'KIVKR Ihai covers lUe ^ 
i’M hand. Tile ullia mod- 
ein ciii’ult tbes ihe laie-fi 1 ]g 
l\p€<t nf tulics. Iteaiitilill 
Hia>sls and tlnmlliillii calilnet. Tida-s and 
M-hcmaiic jnipplled.$14.95 


i .95 TAKES AU THREE 
BIG BARGAINS ’*E'' 

1. AUDIO AMPLIFIER — Itraiul new 

iMisU-pnll niilput tiinde Minpllflcr.<; liailiiK 
•J nf the vainabli* and 'carce nttricei type 
and In lraii!<foMiiei s that sell for over llP.hO 
apiect*. Neat alunilniim cast-. Hilly rn* 
rioaeil (laricest diinen.'lnn ti iiirliesi. Per- 
Ph'I for lideicom sy>ii'iHs. iiIkiih' ainpM- 
iiera, mike ampliner. or slitnal iraeei' am¬ 
id i tier for lest Ini' radio sets. .\ sensational 
haritalii at only.$3.40 each 

2. BANDSWITCHING TUNING TURRET 

iiiaih- hy Western Klectric. t'ovcis 1 bands 
alNive |im M('. .Ml i<ii|s wound wlili -14 
-ihei •|d:ili-d wile, t'oiiiiileie wiih tiiliiiii; 
cFiiiileii'f ' and imwerinl ehftrh' drivinR 
iiiM-or. tiNi: OF flint MUST TKIlUIKir 
V.vLPKS ONLY .$2,95 

.1. CARBON MIKE wilh Piish-To-Talk 
Swli«-b and fhild Plated Carlmrt l.apel Mike, 
t'oiiildnal Ion offer on both mikes.$1.75 


OUR PE-109 DIRECT CURRENT 
POWER PLANT 

I'tils lomer i»tjiiii Ilf a irasolinc en- 

tttiie Ihiit ciiiinled In a '.MMIO watt 32 v<i|| 
|»C' "E'lie Ml if. This ir>ii i». itlcul for tip-e in 
liM- li o- I’lal a ** •> •• ' n-iMl t*y commercial 

• •iixMT or I •till ;i'o «.f (he surpiu*. itentM 

thai reonne 2 1 IJ' l»( fm o(H>raiion. The 
(iio-e of tins 000 ■ • i> I 'e- cd and in 
.•o..Mt|.„i ,,nlv ST9.9S f.U.lt. Iliiffaln. <h* 
w<- I ioi -opinli 01 -■ .. I-.-* coiiil|tt«>n 

f... SSR.94 • .1 n ' 1 V.iik l itv. These lal- 

IP I .ire ex.'ictly 
I- ix'<S'ive<l. in 
lesixx- -teel- 
iraoiieii uovM 

jiiitl we 

.•te iiiiaide to 
doieoniite If the 
iod-votiiid iinit< 
I c iie%v. or t\ hat 
lllf eoiidilion i- 
il while 

he 479.95 art' 
^ 01)1 ••of he-ame 
ttiMt wc hiiVE- lirouKhi l<< Iloffalo for tc-llnc 

• iiid reitJil*- if nccc'sat'. Wc do not M*«-om- 
mend i>.md>ti i" on Hu. “as is*’ condition, 
e\<‘«*ni for oiiiiiitiiy i*in«-lia^E*rs. We «-an also 

a loiiterier iivd will siinidv I I llv 
\f fiom ihc elK'v*' uinl or from any 32^ 
IM‘ soll|C4> for S12.9S. 



AUTO RADIO DEALERS! 
ATTENTION! 



Nafionallv adver. 
tiled brand of 1949 
C'lr radio which will 
fit practically any 
car and every 
pocketbaak. Super- 
heteradyne with AV 2 ” 
speaker. 

$27,97 for somplo, or Dealer price 
$24.90 eoch, In lots of two or more. 


SPEAKERS—TliCiic PM .Hiwakrra are the fliiesi 
I hat are available. All have heavy uvorsixe 
Alnico V mairnetK. 

St/a".SS.IS.... S for se.fiO 

.fl.15. ... 0 for SO.SO 

S" .Sl.io . . . . 10 for SB.SC 

•“ .SI.SO. . . S for SS.70 

S’'m 4'' Ovat.S2.t0. ... S for $10.50 

7" (Car Radio Side)S4.50 . ... 6 for $21.50 

R* .10 oa.. .^3.95 ... 6 for $20.50 

R* .21 ox.. .S4.BS . . . . 5 for S2S.S0 

10* ....21 ox.. .S5.S0. . . . R for $30.00 

12* ....21 ox.. .S7.9S. . . . S for $42.00 

AUTO-TRANSFORMER-.SU-ps up llov, or 
step}! down 220v to | lOv—$1.99. 

FIL. TRANSF.t «.3v. 3 Amps_$1,39: Tid. 

.. .. ■*'- *• att-«9e; IM Walt^ 


versa! Output Trans. 8 Wa 
$1.29; 30 Watt— $1,59. 


FORRRER: .S. plate Ui S. Grid. .‘I: I—79c: .S 
Piale tu p.p. r.rtds—7Be; Heavy liuty Class 
or B. P.P. inpiitw$1.49; Midget Output 
fnr AC-DC sets—5*c; RRIKE TRANSFORtMER 
tor T-17 Shure iiiicixipiMme, siiniiar to fTC 
ounrcr ty|>e—$2.00. KtaiK*or SB or HB nilke 
it line or ctid—$1.95. 

ROWER TRANSFORMS RS-llair-sliell tvpe. 
I I'iV GO cy. fViiiertapiied IfV winding. 
>pecify cither 5!..'5 <ir G.3V lilalnent when 
t>rdcrinK. 

For 4.5 tube sets—G.*j4lV. 40MA. 5V 

A 2.5 «ir C.3V.$1.49 

For r».G tube Ket>—G.-iOV. dTi.MA, .TV 

A 2.5 or 6.3V. 1.7$ 

Fill- G-7 tube HCt.s—G7.5V. .~>OM.\. 5V 

A 2.3 or ll.riV. 1.90 

Fur 7-H lutie Mds_7IK)V. 70.M4. 5V 

A G.3 or two 2..TV. 2.3$ 

For T-K tube sets—700V. TOMA. .*»V 

A 6.3 (2.'t Cycles). 3.50 

For 8-H tutHT setF—TllOV. OllMA. 3V, 

3A. 2.3V-3..5A. 2..')-I0..j4. 2.5$ 

For 11*1 I tube sets—TOOV. 3V A 6.3V 

, 2.5$ 

fur 0-15 lube sets—dOitV, 1 5uM.4. ."iV 

A«-'»V . 2.59 


DELUXE SUPERHET 
AX.-D.C. RADIO KIT. 

Fxti-a hiuli riualily siaiidard |iro<luctioii tim* 
radio in kit In.in with cniiiplfte instnicilniis, 
Fc.diirt'N 2 iitin c«iie l.F. tratisfornu-rx. a 2 
vaiiff c(jiideii}air. amt iHilyetliyleiie liisiiiated 
cdKcwise wnunil antenna H»op. TiitieH Include 
I2AT6. 12BA6. I2BK6. .’.iiB5 A 33W4, lle- 
ctflves tiroadcasi band friim 350 to iTOo K(‘. 

Kit form $8.75 nr 2 Inr.$17.00 

Asscmlilcd, VVirfHl A teate4l $12,99 or 
2 Inr. . . .$25,00 


$7.05 TAKES BARGAIN“C” 

(All thr«» item! below) 
aluminum gear 80X IHxKx? that 
• onlaiiis iwn iMiwerful electric inc)tnrs 
and two matched ;:ear trams, 62 Kcars 
in all varyint: in sixe from i a to 4 
iiicln‘s in rlialnelor. Tin- unit Is readib 
a'niM •>t-4ed lo nitaie in Imam antenna ot 
any lnll•''‘ sitn l.ir um* . $5.00 

SIGNAL CORP INTER¬ 
CONNECTOR RELAY BOX 730A 

This Viiliiable Unit, made liy Bell, and 
mni'e fannllarly known liv the U. S 
Aiiny dest|;iiati«i|i B('6I6, in encased in 
a hit'ldy iMihslied aluminum case O^lix 
.3 > ax2iand e<inialns t 3(1 mfd. (d con¬ 
denser eapiieity. sensitive relays, re- 
sislors. and t!-riiHnnl strl|ix. Oitler sev¬ 
eral at the giveaway price id on I'- $1.95 


remote Control unit- 
Aliainliiiiin cas*. 4 x 3 X :• 
■‘•Mil a I Hint' 2 potenti 
f»met**r*-. u-ipli* liiib* switch 
•t knottN. phone .lack. Beat 
inet'hahism uml n-Milinmr 

cnnnter. Inchidiii'; K .. 

•JAN Cimneciiti- in til bnx- 
$1.39. 




1949 MODEL 
MUTUAL 
CONDUCTANCE 
TUBE TESTER 
$52.95 

.Vo pOKNlblilly of Rood 
iiilies reading "Bad ’ or 
batt tul»cs readinK "Good” 
a> nil dynamic conductance 
testers or other ordinary 
emisainn testers. Attractne 
pane! and case c(|uxl tu 
any ou tlic market in ai>- 
liexnnice . . - l^trjte 4 1 2 " 
meter . . . Calllirated inlciximho scale us 
well as a Kad-Go<»d scatc . . . Frunt |>ancl 
fuxe . . . Individual sockets for all tulie l»as.- 
typea—voltaRes from .73 volts to I 17 %*olt» 
and complete switchinv flexihilitv allow all 
(•reaent and future tunex to lie tested re, 
EanllexH of location of elcmenia on tube 
bane . . . indtealea Ba.x content and tjeiects 
shorlN or opens on each individual section 
of all loctal, octal and miniature UiIm’s In- 
cludlnic cold cathiMte, maRlc eye and volia'-e 
regulator tuitex as well aa all ballast re- 
aiators. Name nf the nationally known 
manufacturer withheld hecause of apeciai 
irlce offer. 

Model "C**—SlopinR front counter 

case . $52.95 

Model "R”— llands«iine hand-l'uht>p<| 

(lortable case. 57.95 

Built-In roll chart with either of 
ahovc $5.00 extra. 


VACUUM TUBE 
VOLT-OHM-CAPACITY METER 

There are mnre features cnRlneered into lhl« 
all puriiose instrument than In any other 
instrumehl on the market regardleaa of price. 
It wax designed not only to meet preaent 
•Hindiliana but to he readily adaptable to 
fiiiure needs. At the senaatlonally luw price 
of this preclsiora instrument no school, plant, 
lab or service shop need deprive Itaelf of 
Ihe "new look” In meaaurinR equipment. 
Here are a few of the many features of tills 
oulstandiiiR metei: 

• 5 Inch easy to read meter. 

• 5 DC voltage ranges from O to lOOO 
(Input resittsnee ai high ai 1 megohm 
pr volt.) 

• 9 AC voltage ranges fr«m O to lOOO V 
(No dry disc rectifier to age 
and destroy the accuracy 
of this VACUUM TURE 
VOLTMETER). 

a 5 Resistance ranges from 

2 10 ohm to 1000 

megohms. 

• 4 Capacity ranges from 
.000025 to 20 MFD. 

s A xero center range for bal¬ 
ancing FM diBCr.minators. 

• Isolating resistor built into 

probe. * 

• Sturdy natural finish hard 
wood esse. 

Tliix uiitxtxndinj- development of one of Ihe 
leadliiff manufaciurerx of test equlpmeta 
iHisia only $39.50 complete with all lead},, 
as illustrated. 



1000 CYCLE AUDIO FILTER$ 
Novy PD52010-1 law past oudio filfors 
as msntioned In tho '^Psaksd Audio’* 
artici# in Jun# CQ, an<j dssignatsd by 
Ihs abov* numbsr, ar« fh# txoct site- 
trical and physical squivalont of cam- 
mercial audio fllfor units ssllinq for 
$35.00 whalosalo. They are infinitely bet¬ 
ter than the surplus ’‘Radio Range 
Filters" being sold for reducing ORM, 
ond at 2 KC off resonance for eiample. 
o 2 section filter using P0520t0-I is 
capable of twice the selectivity avail¬ 
able through the use of the Q5-er. (the 
BC453 section of the 274N which has 
provided the amateur's previous highest 
stondord of interference elimination). 
EXTRA SPECIAL^ NAVY PD52010-1 
with diogrom.—$5.00. 


RT 1579 with tubes diogram 
and parts list only $14.95 

A three stage, cascade HP- 

6$J7*s ond 4F4 output 
stage high gain, high J 1 -'.'=^ 

fidelity amplltier with iO "-.j ||4__| 
cycle, 110 V. power sup- f? ]|j J 
ply on the some I3y2i " IM-—L 
I4'/7 chassis, which Is ^ —* 

protected by a substantia) steel Cover 
over tubes and parts. Made by Western 
Electric with typical quality component! 
such as a husky power transformer and 
oil condensers, this unit is obviously in¬ 
tended to give years of trouble-free 
service with no more need for repairs 
than a telephone. Disconnecting one 
wire each, from the special input and 
output filters, will result in as high a 
fidelity amplifier as can be obtained. 


S.R-274N COMMAND SETS 

I Made by Western Electric for U. $. GOv't) 

THE GREATEST RADIO VALUE 
IN HlSTORYIl 

A iiiuitiiulu 111 valtiabic 1*1111 i|»iiii*i)i tiiul hi- 
I liiilfo lint I l)tit III lilt’ linllfsi }.ti|it'iiiei 
t iiiiiiiiiiiiiraliiiiui Ih'i-eitvl^. vai-h nt whit'll liu^ 
u iiiiifil U.K. itiaid*. 3 KRiik I'oiulm^fr. i-iy'- 
lal. aiitl li Uiirkinu tiil>es imi t*oiiiiii|iu ii'vti- 
tii't'. .Mmi hM-liitl<‘il an- 2 Tiinillk ^•■l)tl'•ll 
Hii.W',; I .\ji|iiiiia (‘aiiiiliiiK llnx willi K.l*'. 
iiieti’r to iiK-asijiv iHiner fed into aiitt'iina: 
liuir 2sV I».MiaiiHitur' Ixltiq-natiui) ot m*i in 
lloV nru'iuthui is (inii'k xiiti *>ini|ile>: two In 
Watt Truii'iiuttci ^ hu liiilinK i’r>-.taL<i: and 
Pi't>-.\m|ililU*r aiitl .Modulat<ii hu ihal irany- 
lllittt•r^ I'Hii In* ii-etl fur voice «■< well aii lor 
I'lhlt*. :;ii *riil«‘» jqitiiillcd in all. In miarun- 
icfd i-lectrli'al mud it inn. Tiaiii<miih*ts and 
Uvi-riroi.-, Iii-.tantly rrinntalile finm inoniiliiia 
racks which linhl them In |)o<illnri iu ain-iafi 
tise. that I hey can be siiilt iii< and ibcd 
si'ijaratfly at different localinn^ just like any 
olhei sets. (Inly a Ihnited i|iiantiiy at all- 
able. so gel ymir 01 .U i hi ia>i. .\ >n|ii*r 
value at $59.95, 


FCC AUTHORIZES RADIO FOR PRIVATE SERVICE!!!! 

(The FCC announced that effective June 1, any American over 17 
years of age Is eligible for a 5 year station permit. In the 'Citizens*' 
band, neither code test nor technical knowledge is necessary.) 

GENERAL ELECTRIC 15 TUBE TRANSMITTER-RECEIVER SET. This 
brand new 15 tube transmitter-receiver was designed for mobile storage bat¬ 
tery powered service. It will operate in the "Citizens" band where no ama¬ 
teur license to transmit is neces5ar5'. It's a cinch for any experimenter to 
connect this unit for 110 V AC operation by following the instructions and 
diagrams supplied, which cover numerous applications, including television. 
For those intending to use on car or boat, a new dynamotor. exactly as 
originally supnlied. costs only $15.00. Don't fail to write for FREE descrip¬ 
tive bulletin, Order our RT-1248 for only or two for $.18.!N). 


COMPRESSED AIR 
INSTANTLY. ANYWHERE!! 

Piitlahle .\lr t’nmptvMior 
and storage tank. Hug- 
gnily built of Ik’sL ina- 
ti-rials ll^lnR litetinie lu» 
brii-atetl ball •bearing on 
mnneiting rod and oil 
hutiregiialed main bear¬ 
ing on shall, rnii.nixl ile- 
sign forei er el I in I nal es valve 
Itotible. llie innst eniiimtin 
fault III air <‘iiui|ii-e.«9(irs. 

PAT ENTED uiibiuealr In¬ 
take sv<itetii increases efll- 
ciem-y i^eineiidouoly ovei 
(It her i-oiiipres^ors so that air output is tnin b 
greater than that fiiiin larger eninpivssois 
potveiiil by llea^h*r motors. Will dellvci apiii-. 
35l)G eu. In all- per inlii. al tiialiilahiei] 
pressure of .'{n lln.. oi will Inflate a 90 Ih. 
triiek tire In less than 1 min. CiHiiplete wiib 
mo Ih. gange. Ongeillp adju-tnient allimt 
setting of nmpiit pres.sure at any value, 
wblcli ivill automatically lie malntaliieil. 
Works from any *4 HP, motor. I'seful lor 
spraying iialnhi or lacquers, disinfet laiii*’. 
tii>eci Iclile.i;. annealing or bra?.lnK wlili rixtu 
til Ka«. Intlaiing (Ire.s, etc. Price $14.50 
imstage lu'epahl anywhere In Kmcieiii 
adjustable ayplinn type spray gun i-qiniileie 
with 12 ft. of 100 Ih. le.stril ho.se for iiiily 
$7.75 with pint container, alsu ))u-(ialii. 



SELENIUM RECTIFIERS 

i.May lie ii.sort at any iHiltage 
lower than rating) 

•1.2 Hin|K*re.;li) veil.$ .90 

ulHivc can he |iai-allelc*il fur 
hatlei-y f’liarxniK) 

2-3 MA. .30 Volt.$ .4$ 

T.3 MA.I2CI V<ilt.70 

lOO M\.1211 VoH.7$ 

1.30 MX .120 VhII.80 

20o .MA.I9<) Volt. 1.03 

2.30 MA .120 V«h . 1.2S 

MCTCR RKCTlFlER—FulJ witM-. may 1,«- 
iiveil fur leplareinrnl. «r in ertiisinictinn 
of all ty|K*K nf lest cutli|iineiil—$1.2$. 
Half Wave—90c. 

CERAMIC INSULATED VARIABLE 
AIR CONDENSERS 

350 mmfd. 5 gang—$1.9$: 

4 gang—$1,49: 3 gang—$1.29 

10 fnmf $.39—10 for $2.90 
100 tor $23.00 
1$ mmf $.35-10 lor $2.90 
lOO for $23.00 
23 mmf $.35-10 for $2.90 
100 lor $23.00 
3$ mmf $.40—10 for $3.40 
100 for $28.00 
SO mmf $.45—10 for $3.70 
100 for $30.00 
75 mmf $.50—10 for $4.40 
lOO for $38.00 
lOO mmf $.55—10 for $4.50 
lOO for $39.00 
140 mmf $.50—10 for $7.40 
100 for $54.00 
160 mmf $1.00—10 for $5.50 
lOO for $70.00 

2 Gang 140 mmf $1.50—10 for $12.50 
too for $100.00 

Biilleiflv rtiiiiJi*n>.«-n«. n»Uir has tJoUlilr 
hall lH*arings and «/’a" ^IjaB■ ^ 

1$ mmf. per section $.50—10 for $4.50 
too for $40.00 

30 mmf. per section $.60—10 for $5.50 
too for $50.00 

50 mmf. per section $.70—10 for $5.$0 
too for $60.00 

Manuhn-lniet-H and distrilmtor-. wrile 
inr iirlei-!. on larger qiialiliiie.*. 

WE IIXVK OVER 2.30,(HM( VARIAHl-F 
ril.NUEN.SEUS IN STfM K. 


PORTABLE ELECTRIC DRILL 
TERRIFIC VALUE 
ONLY $20.95 

Equipped with ' a" Jaenbx 

Geared Chuck and Key 
.NOl all Intel III llleiil duty til HI. liUt (*.hill 
size iiiagct! tnul. Most conM-nleiit l.vpe switeh. 
nalinal giil* iiamlle. anti halaiiee like x sis 
vluMitei. )*'ieilsluti cut geais—tuihlne type 
ciHiliiiK bliiwei- -exira lung liiiislies. Nosta l- 
ing iiiuler heaviest piessini* liecaiiBe of innv- 
ei-iiii lilt Volt M' ni 1M‘ inntoi and niiiilihle 
hall ihiTi-t licailtig. (tiller hearings sell • 
atiKiiing lifciliiie-lulii icatetl (Ullte type. 
.Maile f<n imigliest yeai in and year-cnii 
-eirice in plant or nil eDitstnictlon juhs 
Aiiia/ing peipetiial faepiiy gtiauuiee assiitev 
VMii nf a lifetime ol (loiihJe-free use. 

Full refund fyou pay traniportalion) H nat 
pleased with drill alter trial. 


1 14 H. I*. AC nr Df etectiic mnKn .flyi.a- 

mntiir emiwt }.inin «Hnn|ilete wlih mid A 
idUR ready tn run, A ^nper tmy ai$2.9S. 
Batterv- (yl>e HA:tH, |0.3.r»v. halleiy nse 1 m 
hundMulklei, and miho detertors. Ixlxl I i ... 
Oiilduteil hilt text iiK. $1.96 
.standard ivne intrinallv ••pen 

MICRO SWITCHES.SB*- 

iietUPinr SPOT MlClt«' 

SWITCHES .49r 

Brand new fully -ineUhHl GF 
•.inuie inittoii mike irHiisfitmter ni l>eaiiiiliil 

Silver Ginsti €*aM>. .99c 

TelevlMuti 300 <ilim iwlnline. (ler ^hii ft. 

siaM.1 .$9.P*t 

Minialtire hai'<»tel pihn llgtil lairkel—per 

hundred .$2.50 

t'nlverxid 4 lea<l hmadeast iMiint 
iiMciliator enll lean lie mnveried 
li» 3 lend t> i»e hy addUtnn of 

lumper). Six for.$1.00 

Brand new mot*»r ilrtven hand- 
Rwltrhing turret with Rlug-luinHt 
r I 4 xllver wire mils on eeramh- 
forms and air trimmers. IOf» in 
160 MC. A steal at.$2.9$ 




BUFFALO RADIO SUPPLy, ^79-211 Genesee Si., Dept.RE- i. BUFFALO 3. N. Y. \ 


RADIO-ELECTRONICS for 
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RADIO •ELECTRONICS 


OUR GREATEST OFFER IN 17 YEARS 
• BULLETIN! 


Fires, Sporting Events, Major happen¬ 
ings and other news events are being 
^ covered by Television Camera Crews 
in a growing number of areas. Let us 
show you how to prepare to enter 
the profitable and exciting technical 
phases of Television, Radio, Electronics. 
* Mail coupon. Get Free information 
about our greatest offer in 17 years. 

Send for oscu. I 

FREE Information ”” 1 

See HOW—in your own home — DeForest's 
Training, Inc., now brings you one of todoy's 
most complete combinotioni of mojor home | I iL : 

training oids. You (!) Learn-by-Seeing from I I ■! ! 


EMPLOYMENT 
/ SERVICE 

Wb*n you complete your training, 
our effectivo employment Service 
is uvailobto to you without extro 
colt—o valuable a«d to help you 
got slarlod. 


MODERN CHICAGO LABOKATOKItS 


If you prefer, you can get ALL your preporation in our flew Cllicoge 
training laboratoriet^omong the finest of their kind. Train qwfchly, Uilfig 
a wide variety of commercial equips 
ment,.ample instructors..every moior 
training advantage. Write for details. 


use HOMl MOVliS! 


YOU BUILD AND KEEP 
THIS EQUIPMENT TO 
WORK OVER 300 
HOME EXPERIMENTS. 


. .a D. T. I. Exclusive! . . . 

D. T. I., alone, includes the use 
of one of today's most effective 
training aids...MOVIES...to help 
you learn important 
fundomentals foster, 
easier at home. See 
electrons on the march, 
ond other foscinoting 
"hidden action" —a re> ■■ 

markable home train- 
ing advantage that 
speeds your progress. 


DeForest's Training, Inc. 

2533 N. Ashland Ave., Dept. RC-F7 
Chicago 1 4, Illinois 

Please give me complete facts showing how I may 
prepare to make my start in Television-Radio-Electronici, 


MAIL THIS OPPORTUNITY COUPON NOW! 


DeFOREST'S TRAINING, INC. 


CHICAGO 14, ILLINOIS 


Street 


.Apt. 


I 


Affiliated with Corporation, Builde(s of Electronic and Movie Equipment 


City. 


..Zone- 


State 


I 

J 


JULY, 


949 




























Model TV-7M 


REASONS WHY 
IT’S A 
BETTER 
BUY 


mmmiAL 


(1) Built, not as£emb/ed, by 
the leading maker of precision 
amateur and commercial radio 
receivers using quality NATIONAL 
components. (2) Exclusive Bin¬ 
aural Sound, using two speakers, 
does justice to FM. (3) Unique 
37 mcs. IF minimizes interference. 
(4) Extra sensitivity brings ir» 
clear, bright pictures even in 
remote areas. (5) Records 
prove NATIONAL gives more 
trouble-free entertainment. 


/•inchp/clure fube. Sfroigtil 
AC power supply (higher 
voltage). In handsome^ 
durable metal cabinet at 
your National dealer*s. 
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CLINTON B* DESOTO, technical edi¬ 
tor of the Proceedings of the IRE died 
on April 27th at the age of 37. He was 
prominent in both engineering and 
amateur fields, having been editor of 
QST before joining the staff of the 
Institute of Radio Engineers. 



Mr. DeSoto secured his amateur li¬ 
cense in 192() and became an assistant 
secretary of the American Radio Relay 
League in 1930. In 1936 the ARRL pub¬ 
lished his history of amateur radio, 
“Two hundred Meters and Down.” A 
second volume, “Calling CQ,** was pub¬ 
lished just before the war. 

In 1942, Mr. DeSoto became editor of 
QST, for which he had written many 
articles during his 16 years with the 
ARRL. On April 1. 1946 he left ARRL 
to assume the editorship of the Pro- 
rcedings. 


COLOR TELEVISION demonstrations 
will be resumed by CBS in New York 
City, the network announced last month. 
Using the mechanical color-scanning 
system developed by the company some 
time ago, a new transmitter atop the 
Chrysler Building will radiate color 
transmissions with power of 20 kw on 
a frequency of 490 me. 

TV SATELLITE STATION was au¬ 
thorized by the FCC last month on ap¬ 
plication of NBC. The network will 
operate the station near Bridgeport, 
Conn., to pick up the low-band signals 
of WNBT, New York, and rebroadcast 
them on about 529 me. 

The organization’s apparent purpose 
in the operation i.i two-fold—to observe 
receiver operation, with the idea that 
these u.h.f. receivers may be the first 
in a new line to be manufactured by 
parent company RCA; and to obtain 
data on u.h.f. propagation. NBC’s u.h.f. 
TV experiments in Washington last 
year were marred by tube failures due 
to excessive heat generated. The diffi¬ 
culty is expected to be cleaved up in the 
new installation by use of a cluster of 
tubes developing about a kilowatt. A 
high-gain radiator array will boost ef¬ 
fective power to between 15 and 20 kw. 


TWO NEW CHANNELS for televi¬ 
sion were added last month to the co¬ 
axial-cable service between New York 
and Chicago. With the cables inaugu¬ 
rated in January—one channel in each 
direction—four channels are now avail¬ 
able, three westbound and one east- 
bound. Two westbound channels are 
available for television at all times, the 
third only after 6 p.m. and holidays. 

TV PROTECTS WORKERS at Army 

ordnance depots, Major General James 
Kirk announced last month. Aiding men 
engaged in work with high explosives, 
television cameras are placed in posi¬ 
tion to pick up images of the explosives 
and transmit them to workers safely 
hidden behind concrete barriers. The 
workers manipulate the explosive de¬ 
vices by remote controls, watching their 
Work on the television screen. 

TELEVISION JOBS number one-tenth 
as many as those in FM and AM com¬ 
bined, the National Association of 
Broadcasters revealed last month. Ac¬ 
cording to an NAB survey, 3,456 full¬ 
time and 1,000 part-time and free-lance 
employees were working for the 57 TV 
stations on the air in February, in addi¬ 
tion to talent employed directly by 
program and advertising agencies. An 
estimated 50*^/^ of a TV station’s staff is 
in the technical department, 4% in 
sales, 22' / in the program department, 
l()'v in “general administration,” and 
8' / in the film department. 

Individual station payrolls average 
$4,.“ 10 a week; network operations in 
New York average $29,500. About 32% 
of stations employ less than 30 persons 
regularly but 13''/# have staffs of more 
than 70. 

LICENSING BILL providing that no 
person may install, service, or repair a 
television receiver without a license 
was introduced in the Illinois General 
.Assembly recently. To obtain a license 
a repairman would, if the bill were 
passed, have to attend a television 
school course of at least 36 weeks dura¬ 
tion and also pass a state examination. 
The bill is so worded as to prevent even 
set owners from working on their own 
receivers and would, if interpreted 
strictly, prevent the construction of kit 
receivers by unlicensed persons. 

PRICE REDUCTIONS on cathode-ray 
television tubes were announced last 
month by two manufacturers. RCA and 
Sylvania have lopped off the 

charges for their 10-inch tubes; Syl- 
vania’s decrease in the price of the 
12-inch tube is another 107^, bring¬ 
ing reduction total on this tube to 20'/ 
since April 6th. Increased manufactur¬ 
ing facilities and improved techniques 
are credited for the cost downgrading. 

FLYING BOMBS xveighing 12,000 
pounds and capable of being guided all 
the way to a target will be ready within 
a year, Gen. Joseph T. McNarney, chief 
of the Air Force’s Air Materiel Com¬ 
mand predicted last month. 
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Fee ALLOeATIONS eHANGES 

; lui rules governing mobile and non- 
I’lviadcast radio services between 25 
jij 1 4S0 me were announced in Public 
Not ee Xo. .‘i5,.‘145 dated May 3, 1949. 
The changes become effective on July 1, 
1949. ('hange.< announced in this notice 
jiffect the following old major service 
cntegoiies: Experimental General Mo¬ 
bile Hiidio, Emergency Radio Service, 
Alisceliiineous Radio Service, Utility 
l»adio Service, and Railroad Radio 
" rvice. All of these old services have 
•en alxoi bed by four new major eate¬ 
ries: I.and Transportation Radio Serv- 
i es. Domestic Public Mobile Radio Serv- 
i e, In'udrial Radio Services and Pub¬ 
ic Safety Radio Services. The Maritime 
Mobile Service is retaine<l under the 
new itgulations and is assigned 12 fre- 
ruencie< in the 152-1G2 me band. 

The Expei-imental General Mobile 
Kac’io classification has been superseded 
by three new major categories: 

Land Transportation Radio Services is 
.he group including the following: 

Titxivab and Railroad Radio Services 
III amiliar to most readers. 

H'ylnvuy Trade Radio Service is used 
by persons and organizations regularly 
1 . gaged in operating trucks on routes 
«III4side metiopolitan areas. 

Iatcrcif}f Has Radio Service author¬ 
izations apply to common carriers op¬ 
erating on public highways between es¬ 
tablished city terminals. 

nrban Transit Radio Service covers 
persons or organizations offering com¬ 
mon-cairier service over fixed routes 
within communities. 

Anfontohile Enu rqoicy Radio Service 
rules permit public garages and asso¬ 
ciations of private automobile owners 
to operate mobile equipment to speed 
the dispatch of emergency road service. 

Domestic Public Mobile Radio Serv¬ 
ice, the second of the new categories, is 
designed to furnish communication 
service foi* hire between fixed and mo¬ 
bile stations on land. 

Industrial Radio Services, the third 
new category, covers the following sub¬ 
services: Power, Petroleum, Forest 
Products, Motion Picture, Relay Press, 
Special Industrial, and Low Power In¬ 
dustrial Radio Services. 

Syeeial IndasirUd permits will be 
gi anted only to persons engaged in con¬ 
struction, fabrication, and manufactur¬ 
ing. 

Relay Rress will provide complete 
mobile radio service. Formerly uses of 
this service were resti icted to walkie- 
talkie-type equipment between the scene 
of the news event and a reporter at the 
nearest telephone. Radio facsimile 
transmission of photographic material 
from any mobile units will not be per¬ 
mitted on any mobile service frequency 
in the v.h.f. bands. Experimental op¬ 
eration of such equipment is permitted 
on available bands above 952 me. 

Public Safety Radio Services is a new 
category that replaces Emergency Ra¬ 
dio Service. This provides rules govern¬ 
ing Police, Fire, Forestry-Conservation, 
Highway Maintenance, and Special 
Emergency Radio Services. 

JULY. 1949 


New allocations for Land Transporta¬ 
tion Radio Services are: 

Railroad Radio Service: forty-one of 
the 47 channels in the 152-162-mc band 
have been assigned to the 32 railroads 
operating in and out of Chicago, and 
39 have been assigned to railroads in 
areas outside that city. Channels as¬ 
signed outside Chicago may be shared 
by Public Safety in areas where they 
cause no interference to the railroads. 
Eight <levelopmental frequencies have 
been assigned in the 450-4G0 me band 
on a shared basis with Urban Transit. 

Taxicab Radio Service retains the 
original 152.27- and 157.53-mc alloca¬ 
tions and gains six frequencies in the 
152-lG2-mc band. The frequencies are 
in two blocs, each having four adjacent 
clianiiels. 

Highway Track Radio Service is as¬ 
signed seven frequencies in the 30-40- 
mc band. 

Intercity Bus Radio Service has IG 
frequencies in the 30-44-nic band. 

L'rban Transit Rttdio Service has 
seven exclusive frequencies in the 44- 
50-mc band, 13 in the 30-44-mc band on 
shai'ed basis with other services, and 
shares eight developmental frequencies 
with Railroad Radio in the 450-4G0-mc 
hand. 

Atdoniohile Emergency Radio Service 
has one exclusive fre<iuency in the 30- 
44-mc band and two exclusive develop¬ 
mental channels in the 450-4G0-inc band. 

Domestic Public .Mobile Radio Service 
has been allocated 24 frequencies in the 
30-44-nic band and 20 in the 152-lG2-mc 
hand. In addition, the rules provide four 
frequencies in the .‘>5-44-mc hand for 
Western Union's Telecar pickup and 
delivery service now operating in Bal¬ 
timore, Md. 

Industrial Radio Service channels far 
outnumber those set aside for any 
other type of service. Allocations are: 
IG usable frequencies between 25 and 
30 me. 58 between 44 and 50 me, 2.3 be¬ 
tween 152 and IG2 me, four between 
173.2 and 17.3.4 me, two megacycles of 
space in the 450-4G0-mc band, an<l 
shared use of a number of microwave 
bands. 

Relay Rress Service will share four 
frc(iut*ncies in the 1G2-174 me band with 
Mtdioh F*ictitre Service and will share 
20 frequencies in the 450-460-mc band 
with other industrial services. 

Remote Ricknp (or Relay Ilroadcast) 
shares nine of the available 14 chan¬ 
nels in the l52-lG2-nic band with indus¬ 
trial services. 

Public Safety Radio Services have ex¬ 
clusive frequency allocations in the 44- 
50-mc band. 

Police Radio lo.st some frequencies in 
the 152-1G2 me band but has gained an 
equal number of exclusive frequencies 
in the 158-159-mc band. 

Forestry Conservation Service has 
four exclusive frequencies in the 152- 
lG2-nic band and nine channels between 
170 and 173 me. 

Highway Maintenance Radio Service 
has exclusive frequencies in the 44-50- 
mc hand and the 152-162-mc band can 
he used on a shared basis. 
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T BHTBIY 
ELIMINATORS 



for DEMONSTRATING AND 
TESTING AUTO RADIOS 

New Models . . . Designed for testing 
D. C. Electrical Apparatus on Regular 
A. C. Lines. Equipped with Full‘Wave 
Dry Disc Type Rectifier. Assuring Noise* 
less. Interference*Free Operation and 
Extrense Long Life and Reliability. 
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AUTO lADIO VIUKATOBS 

A Complete Line of Vibrators . . . 

Designed for Use in Standard Vibrator.Oper. 
ated Auto Radio Receivers. Built with Pre* 
cision Construction, featuring Ceramic Stack 
Spacers for Longer Lasting Life,^ 
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TUBE CHECKER KIT 


lfe.rLthJLLtL TEST 



*pc<ituxe4. 


1 ^tcasu^cs each clement individually. 
2. Has ficar driven roller chan 
3 H.u: Icv'cr switching for speed, 
i. Complete range ot hlrtmeni voltages. 


5. Cliecks every tube element. 

6. tiscs latest type lever switclic' 

7. llses beautiful shaiiernroof full view meter. 

8. Large size 1 r’xlC'x-r' complete. 


SHIPPING 
WT. 15 LBS.\ 


Check the features and you will realize that this Meathkit has all the features you want. 
Speed — simplicity—beauty — protcition against obsolescence. The most modern 
type of tester — measures each element — beautiful had-Good scale, high quality 
meter— the best of parts—rugged oversize MOV 60 cycle power transformer -- 
finest of Mallory switches — Centralab controls — quality wood cabinet — complete 
set of sockets for all type tubes including blank spare for future types— fast action gear 
driven roller chart uses brass gears to quickly locate and set up any type tube Simplified 
switching curs necessary time to minimum and saves valuable service time. Short and 
opc-n element check. No matter what arrangement of tube elements, the Heathkit 
flexible switching arrangement easily handles it Order your Heathkit Tube Chc-cker 
today. See for yourself that Heath again saves you and yet retains all the quality — 
this tube checker will pay for itself in a few weeks — better build it now 

Complete with detail instructions—■ all patrs — cabinet — roller chart—ready 
to wire up and operate. 


T E L E VI S I O N ALIGNMENT 

GENERATOR KIT 

Everything you want in a television alignment gcncr.itor. A wide band sweep genetator 
covering all LM and TV frequencies — a marker indicator—A.\l modulation for RT 
alignment — variable calibrated sweep width 0-30 .\lc. — mechanical driven inductive 
sweep. Husky 110 V. 60 cycle power transformer operate*.! — step type output attenuator 
with 10,000 (O I range—higli output on all ranges — band switching for c-ach range — 
Vernier driven main calibrated dial wjtii over inches of calibrations — vernier driven 
calibrated indicator marker tuning. Large grey crackle cabinet 16-1. H'’x IO'5 '8 "x7v3 16". 
l^hase control for single trace adjustment. Uses four higli fre-quency triodc*s plus 5Ys rectifier 
— split stator tuning condensers for greater efficiency and accuracy at high frc*quciicic*s — 
this Heathkit is complete and adequate for every alignment need and is supplied with 
every part — cabinet — calibrated panel— all coils and condensers wound, calibrated 
ami adjusted. Tubes, transformer, test leads — every part with instruaion manual for 
assc-mbly ami use. Actually three instruments in one — 

TV sweep generator — TV AM generator and TV marker 
indicator. Also covers FM band, 


$ 39 ®.® 



SINE AND SQUARE WAVE 

AUDIO GENERATOR KIT 



S 34 *® 

ftSf TO 6Ur 


Experimenters and servicemen working with a 
square wave for the first time invariably wonder 
why it was not introduced before. The charac* 
tcristics of an amplifier can be determined in 
seconds compared to several hours of tedious 
plotting using older methods. Stage by stage, 
amplifier testing is as easy as signal tracing. 
Tlie low distortion (less than l</{ ) and linear 
output ( one db.) make this Heatlikii equal 
«ir sopeiior to factory built equipment selling for 
three or four times its price. The circuit is the 
popular RC! tuning circuit using a four gang 
variable Condenser. Three ranges 20-20<), 200* 
2,000. 2,000-20.000 cycles are provided by 
.^elector switch Either sine c»r square waves 
instantly available at slide switch. All com¬ 
ponents are of highest quality, cased MOV. 
60 cycle power transformer. Mallory F.P. filter 
condensers, 5 tubes, calihr.ited 3 color panel, 
grey crackle aluminum cabinet. The detjilc<l 
instructions make assembly an interesting and 
instructive few hours. Shipping W't., 13 lbs. 


RF Cryslzj Test Piobe Kit 
No, 309. Kit to assem¬ 
ble. RF probe extends 
VTVM range to 100 
MC. Complete with 
1N34 Crystal. Sliipping 
weight, 1 lb. $6.50 



FM TUNER KIT 



$1475 

CABINET 

EXTRA 


A truly line FN! Tuner with the coils ready 
wound, all alignment completed — all that 
is necessary is wiring and it s re.uly to play 
— uses super regenerative circuit — 110 V 
60 cycle transformer operated — two g.ing 
tuning condenser—slitic rule calibrated 
dial — two rube^ —complete instruaions 
including pictorial enable even l>c‘ginncTs 
to build successfully. 

The circuit uses twin irioslc and is ex¬ 
tremely powerful—pulls in stations far 
heyond normal exj-iet tat ions. Shipping Wt.. 
4 pounds, 

Beautiful mahogany cabintft for FM 
Tuner (shown above) extra $3.75 


tool kit 



Now a complete tool 
kit to assemble your 
Heathkit. Consists of 
Krautcr diagonal cut¬ 
ters anil pointed nose 
assembly pliers, Xcc- 
litc screwdriver. 60 
^ atr MO V. solder¬ 
ing iron and Supply 
of solder. Shipping 
Wt., 2 lbs. (Complete 
kit. $5.95 



CONDENSER CHECKER KIT 

$ 19 *.® 

ELSE TO BUY 


• Bridge type circuit 9 Power fader scale 

• Magic eye indicotor 9 Measures resistance 
9 110 V transformer 9 Measures leakage 

operated 9 Checks paper-mica- 

9 All scales on panel electrolytics 
( hecks all types of condenser<. paper-mica- 
clecirolytic-ceramic over a range ot .00001 MFD 
to 1000 MET). All on readable scales that arc 
rea*i direct from the iiane!. NO C.HARTS OR 
MUilTHLIEKS NECESSARY. A condenser 
clieckcr anyone can read without a college 
educ-ioon. A leakage test and polarizing voltage 
for 20 to 500 volts provided. Measures power 
factor t»f elcxirolytits heiwecn O'; and 50'/ 

1 10 V. 60 cycle tr.in5fi>rmcr operated complete 
with rectifier and magic eye lul'Cs. cabinet, cali¬ 
brated panel, test leads and all other parts. 
Clear detailed instructions for assembly and 
use. ^^'hy guess at the quality and capacity of 
.1 condenser wlien you can know for less than a 
twenty dollar bill. Shipping V< t.. 7 ll>s. 



10.000 V H.V. Test Piobe Kil 
No, 3 10. Extends 
range of any M meg¬ 
ohm VTVM to 3.000 
and 10,000 Volt ranges. 
A necessity for tele¬ 
vision. Ship, wt., 1 lb. 

$4.50 
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EQUIPMENT and accessories 


5"OSCILLOSCOPE KIT 

• Instant twitching to plates or omplifiir 
from front poneT. 

• Sweep generolor supplying varioble 
Sweep IS cycles to 30,000 cycles. 

• All controls on front ponel. 

• Cased electrostaticly shielded 110 V. 

60 cycle power transformer. 

• AC test voltaqe on front panel. 

• External syncnronixotion post on front 
ponel. 

• Deflection sensitivity .65 V. per inch 
full goin. 

• Frequency response 20% from 50 
cycles to 50 Kc. 

• Input impedance 1 Megohm and 50 MMF. 

The Ileathkit 5" Oscilloscope fulhils every 
servicing need. The husky C^sed power trans¬ 
former suppli^ MOO Volts negative and 
.^50 Volts positive. Tubes supplied are two 
6S.I7 amplifiers, HK-I sweep generator, two 
5'^'3 rectifiers, and SBPI CR tube. Grey 
crackic aluminum cabinet and beautiful grey 
and maroon panel. Chassis especially de¬ 
signed for easy assembly. 

An oscilloscope provi<lcs endless sources 
of experimentation in radio, electronics, 
medicirie and scientific research. 

iX'iailed instructions make assembly fun 
and instructive. Shipping Wt.. 24 lbs. 

Express only. 


$395.0 

ELSE TO BUY 


7 ^ SIGNAL TRACER AND 

UNIVERSAL TEST SPEAKER KIT 

The popular Heathkit signal tracer has now 
been combined with a universal test speaker 
at no increase in price. Tlie same liigh 
quality tracer follows signal from antenna 
to speaker — locates intermitients — de¬ 
fective parts quicker — saves valuable serv¬ 
ice time — gives greater income per service 
hour. Works equally well on broadcast — 
FM or TV receivers. The test speaker has 
assortment of switching ranges to match 
push pull or single output impedance. Also 
tests microphones, pickups—PA systems 
^ y — comes complete — cabinet — 1 10 V. 60 

cycle power transformer — tubes, test probe, 
parts and detailetl instructions for as- 
tlSt TO 6Uy sembiy and use. Shipping \\ t., 8 lbs. 


ELECTRONIC SWITCH KIT 

DOUBLES THE UTILITY OF ANY SCOPE 

An electronic switch used with any 
oscilloscope provides two separately 
controllable traces on the screen. Each 
trace is controlled independently and 
the position of the traces may be 
varied. The input and output traces 
of an amplifier may be observed one 
beside the other or one directly over 
the other illustrating perfectly any 
change occurring in the amplifier. Dis¬ 
tortion — phase shift and other de¬ 
fects show up instantly, 110 Volt 60 
cycle transformer operated. Uses 5 
lubes ( 1 6X5. 2 6SN7 s. 2 6SJ7‘5). 

Has individual gain controls, position¬ 
ing control, and coarse and fine sweep¬ 
ing rate controls. The cabinet and 
panel match all ocher Hcathkits. Every ^ 
part supplied including detailed in- 

structions for assembly and use. Ship- • 

ping Wi., 1 1 lbs. 


BATTERY ELIMINATOR KIT 


1 949 MODEL 

VACUUM TUBE 

VOLTMETER KIT 

New 200 ua Mefer. 

24 Ranges, 

New Accessory H.V. Probe mokes 
Heothkit a kilovoltmeter. (Extro) 

New Accessory RF Probe extends range 
to 100 megocycles. (Extro) 

A new Model V'2 Heathkit VTVM with 
new 200 microampere meter, four ad¬ 
ditional ranges — full scale linear ranges 
on both AC and DC of 0-3 V.. 10 V . 
30 V.. 100 V.. 300 V. and 1,OOOV. 

Accc*ssory probe listed elsewhere in ad 
extends voltage range to 3.000 and 10.000 
volts D.C. New mtxleJ has greater sen¬ 
sitivity. stability and accuracy—still the 
highest quality fcatuies — shatterproof 
plastic full view meter face—automaiic 
meter protection, push pull electronic 
voltmeter circuit, linear scales — db. 
stale — ohmmeter measures 1/10 ohm 
to I billion ohms with internal battery — 
isolated IX! test prod for dynamic meas¬ 
urements— 11 megohm input resistance 
on DC — AC uses eJearonic rectification 
with 6)16 tube. All these features and 
still the amazing price of only $24.50. 
Comes complete with Cabinet — panel — three tubes — new Mallory 
sw'iichcs — r^t prods and leads. ceramic divider resistors and all 
other parts. Complete instruction manual for assembly and use. Ik'tter 
start >-our laboratory with this precision instrument. Ship. Wt., 8 lbs. 


5245 ® 


RF SIGNAL 
GENERATOR KIT 


51950 


$8V 


3 .TUBE ALL WAVE 

RADIO KIT 

An ideal way to learn radio. This kit is complete 
ready to assemble, with tubes and all other parts. 
Operates from MOV. AC. Simple, clear detailed 
instructions make this a good radio training course. 
Covers regular broadcasts and short wave bands. 
Plug-in coils. Regenerative circuit. Operates loud 
speaker. Shipping Wt., 3 lbs. 

HS30 Headphones per set $1,00 

2 1/5!Permanent Magnet Loudspeaker 1.95 

Mahogany Cabinet . 2.95 


Now a bench 6 Volt power supply kit 
for all auto radio testing. Supplies 5 - 
7'A Volts at 10 Amperes continuous or 
15 Amperes inteimittent. A well filtered 
rugged power supply uses heavy duty 
selenium rectifier, choke input filter 
with -1,000 MFD of electrolytic filter. 
0-15 Volt meter indicates output. Out¬ 
put variable in eight steps. Excellent for 
demonstrating auto radios. Ideal for 
set vicing — can be lowered to find 
sticky vibrators or stepped up to equiva¬ 
lent of generatoi overload — easily con¬ 
structed in less than two hours. Com- 
j^lete in every respect. 


522 *® 

SHIPPING WT. 18 LBS. 

ELSE TO BUY 


ELSE TO BUY 


Every shop needs a good signal generator. The Heathkit fulfills every 
servicing need fundamentals from 150 Kc. to 30 megacycles with 
strong harmonics over 100 megacycles Covering the new television 
and I M bands 110 \' 60 cycle transformer operated power supply. 

100 cycle audio available for modulation or audio resting. Uses 
6SN7 as RF oscillator and audio amplifier. Complete kit has every 
pan necessary and detailed blueprints and instructions enable the 
builder to assemble it in a few hours. Large easy to read calibration. 
Convenient size 9 ’ x 6” x 4 '-i". Shipping Wt,, lbs. 



I*' # # 




. . . BENTON HARBOR 20, 


MICHIGAN 
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Tfourj telephone receiver should 
treat each tone in the voice alike; 
that is important to you, because 
proper balance makes pleasant 
listening and easy understanding. 
Naturalness in receiver perform¬ 
ance is pictured in a matter of sec¬ 
onds l)y tlie apparatus shown at left. 

Tire receiver is clamped in place 
and an oscillator feeds into it fre- 
ciuencies representing all talking 
tones. Then a bright spot darts 
across an oscilloscope screen leav- 



YOU 

can hear better 



ing behind it a luminous line which 
shows instantly the receiver’s 
response at each fre<|uency. It is 
pie<*ise; and it is many times faster 
than the old metho<l of measuring 
receiver performance poinl-by- 
point and then plotting a curve. 

At Bell T.abojatories, develop¬ 
ment of techniques to save time 
parallels the search for belter 
methods. For each time an opera¬ 
tion is ma<le faster, men are freed 
to turn to other phases of the Labo¬ 
ratories’ continuing job —making 
your telephone system better and 
easier for you to use each year. 



BELL TELEPHONE LABORATORIES 

EXPLORrNG AND tNVENTtNG, DEVtSING AND PERFECTING. FOR CON- 
TrNUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE. 
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SENSATIONAL! GIGANTIC! M 0 

An opportunity of a lifetime | ^ 
first come, first served. Act NOW! SALE 

ALL MD$£. SUBJECT TO PREViOUS SALE 


Unit 2 


List 


Net Second 

U tails 

Prite 

Description 

Price 

Item 

For: 

19.95 

Hi-Lo Folded Di-Pole T.V. 
All-Wave Aerials with Re¬ 
flectors 

12.00 

.01 

12 01 

19.95 

Con.act Micronhone for Gui¬ 
tars. Etc. .. 

12.00 

.01 

12.01 

1.65 

75 Mil. Selenium Rectifiers 
(standard Brand) .. 

.99 

.04 

1.00 

1.00 

Spintites. A»sortcd Sizes— 
'4"—5. 16’'—11 lb"—'i' 

.60 

.01 

.61 

.50 

Rubber Tape Lb. Roils) 

.30 

.01 

.31 

.l>3 

SPaBhttti lAsxor.ed Bundles) 

.45 

.01 

-46 

.10 

Liquid Soluer iTubes) 

.06 

.01 

.07 

40 00 

Ultra Mikes Wireless Oscil¬ 
lators with Tube and Mike 

6.00 

.01 

6.01 

25.00 

Bantam Tool Kits: Grinder 
and 22 Attachments 

15.00 

.01 

15.01 

.75 

Anttn a Loop> 

.45 

.01 

.46 

4.0U 

Art 0 vox—20-•O Mid. 450 

Volt Capacitors (Cans) .. 

2.40 

.01 

2.41 

2.05 

Philco—2U-20 Mid. 450 Volt 
Capacitors (lubular) 

1.59 

.04 

1.60 

4.95 

12’ leirvision fliter. indiv. 
Packed 

2.95 

.01 

2.96 

4.98 

Ttitaraph Sets Pairs (In 
Attractive Gi.t Pkqe.) 

3.00 

.01 

3.01 

.80 

8 Mfd. 150 Volt Capacitors 
Tubular 

.48 

.01 

.49 

3.98 

5’ Speaker Wail Balfles 
(Mottled Brown Wood) 

2.4(> 

.01 

2.41 

425.00 

Mearinp Mids (3 Tubes) 
(Crys.al PickuP and Ear¬ 
piece) 

29.95 

.01 

29.96 

.95 

PItifeo 20 Mid. 150 Volt 
Capacitors 

.57 

.01 

.58 

4.95 

Chimney Mounts for T.V. 4 
F.M. Aerials Complete with 
Hardware . . 

2.99 

.01 

3.00 

i.30 

Phileo—20-2r Mfd. 150 Volt 
Capacitors (Tubular) 

.78 

.01 

.79 

4.20 

4 Pronq-Standard Vibrators 

2.1b 

.01 

2.47 

4.95 

5' P.M. Speakers 

2.99 

.01 

J.OO 

89.95 

Coin Operated Radios (6 
Tubes) (25c Slot) Plays 1 
Hour for 25c 

42.00 

.01 

42.04 

3.95 

Crystal Sets with Earphones 
in Attractive Pkge. 

2.40 

.04 

2.44 

.15 

AHioator Clips ... 

.05 

.01 

.06 


Unit 7 


List 


Net Second 

Units 

Pi ice 

Description 

Price 

Item 

For: 

.50 

Bull's Eye Indicator Lites for 
Standard Pilots 

.30 

.01 

.31 

3.CO 

Aerial Kits: Wire. Ground 
Wire. Insulators. Etc. 

1 80 

.01 

i.ai 

10.00 

Resistor Kits (100 Assorted) 

2.00 

.01 

2.01 

2.00 

T V. Fillers (For 10’ Sets) 

1.20 

.01 

1.21 

.50 

Generator Condensers 

.30 

.01 

.31 

5.95 

6’ P.M. Speakers Standard 
Brand 

3.60 

.01 

3.61 

1.25 

Philco-Volume Controls with 
Switches ' 4-' 2-1 mea 

.75 

.04 

.76 

12.50 

Phileo—Rear Seat Auto 
Speakers 

7.50 

.01 

7.51 

2.95 

Universal—4 Walt Output 
Transformer 

1.80 

.01 

1.81 

.05 

2 Amp Fuses I3AG) . .. 

.03 

.01 

.04 

4.95 

Side Cowl Auto Aerials (with 
Shielded Lead) 

3 Ofl 

.Cl 

3.01 

5.00 

Portable Radio Cabinets 

3.00 

.01 

3.01 

37.50 

Television Boosters (Chan¬ 
nels 1-6) 

22.50 

.01 

22.51 

80.00 

Television Inverters (E. L.) 
with Built-in Relay 

48.00 

.01 

48.01 

1.00 

Mallory—1 Meq. Volume 

Controls .. . 

.60 

.01 

.61 

3.50 

Philco-Phono Needles: Long 
Plav 

2.10 

.01 

2.11 

.45 

Radio Knobs—* 4 ’ Shaft 

.09 

.01 

.10 

1.78 

I.F Transformers: 456: 262: 
or 175 Ke. 

1.08 

.€( 

1.09 

.50 

Spark Plug Suppressors: 
Universal 

.30 

.01 

.31 

. 15 

Poreelain T.V. Insulators for 
72 ohm a d 300 ohm Leads 

.09 

.01 

.10 

.65 

R.F. Coils, for T.R.F. Sets. 

.39 

.01 

.40 

1.25 

Single Output Transformers 
50L6 G.T. 

.75 

.01 

.76 

4.95 

12 Walt Univfrsal Output 
Transkrmers 

3.00 

.61 

3.01 

2.00 

Line to Voice Cnil Trans¬ 
formers .. . . 

1.20 

.01 

1.21 

.90 

A.C.-O.C. Radio Chokes 

.54 

.01 

.55 

.75 

Aerial Wire (100 FI. Roils) 
Stranded 

.45 

.01 

.46 

.18 

Phenolic Octal Sockets . . 

.10 

.01 

.11 

5.95 

8’ 500 Ohm. Speakers (Utah) 

3.6v. 

.01 

3.61 


Unit 2 


List 


Ntt Second 

U' 'Is 

Price 

Description 

Price 

Hem 

For; 

5.55 

MLP-( Phono Cartridges 
with Permanent Needle 

3.33 

.1)1 

3.:i4 

.50 

Nca!I lest Lites 

.30 

.01 

.31 


A.C. Cords with PltiOS. 6 Feet 
Long 

■ 20 

.01 

.2i 

1.50 

Aerovox PBS 8 16 Mfd. 250 
Volt Capacitor 

.90 

.01 

.91 

1.50 

Philco 20 Mfd. 450 Volt 
Capacitors (Tubular) .. . 

.90 

.01 

.91 

3.40 

Solar 40 Mad. 450 Volt Ca¬ 
pacitor (Cans) 

2.04 

.01 

2.05 

3.45 

Solar 20 20 20 Mfd. 450 Volt 
Capacitors (Cans) 

2.07 

.01 

2.08 

2.20 

Aerovox PBS. 16 Mfd. 450 
Volt Capacitors 

1.32 

.01 

1.33 

1.30 

Solar 20 20 Mfd. (50 Volt 
Capacitors 

.78 

.01 

.79 

1.45 

Aerovox PBS. 8 Mfd. 450 
Vnit Capacjtcrs 

.87 

.01 

.88 

.85 

Philco in Mfd. 150 Volt 
Capacitors (Tubular) 

.51 

.01 

.52 

1.70 

Cornell Dubilier 30 30 Mfd. 
(50 Volt Capaci.ors (Tubular) 

(.02 

.61 

1.03 

5.95 

Phono Pickups with Car- 
Iridge and Permanent Needle 

3.60 

.01 

3.61 

(6.95 

Known Brand Crystal Micro¬ 
phones with Stand 

in .20 

.01 

)(I.2I 

.25 

Philco .001 to .05 Mfd. 600V 
Capacitors 

.15 

.01 

.16 

75 

Philco .5 Mfd. 600 Volt 
Capacitors 

.45 

.61 

.46 

.75 

Philco 25 M'd. 25 Volt 
Capaciters (Tubular) 

.45 

.01 

.46 

(.75 

Philco 8 Mid. 500 Volt (F.P. 
(an) 

I.C5 

.01 

1.06 

.70 

Philco .02 Mid. 1700 Volt 
Capacitors 

.42 

.01 

.43 


Philco Model 7001 Vacuum 
Tube Volt Meter-Ohmmeter 
and Capacitor Checker; All 
Ranges 1 

104.50 

.Ot 

164.51 


Regal 3 Wav Radios—Bat¬ 
tery and Electric 

29.95 

.01 

29.96 


Ell rtrelytic Conde'iser—20- 
lr-5 Mad 450 Volt and 50 
Mfd at 25 Volt 

.79 

.01 

.80 


Philco Indoor T.V. Aerials. 

4.99 

.01 

5.60 


BEAUTIFUL STANDARD BRAND TELEVISION SETS 


FOR LESS THAN THE PRICE OF KITS! 


Complete with Hand Rubbed Cabinets and Picture Tube 


7" MOOCL SOI 
PORTABLE 

I, 7" I U’rliii'.l.'tlr KiiicM-iti'*' Isihr. I'icItMr 
iiu-li. '-. 

OiH.V I 4 .ui ri-.itil of I i.hoii-i: iifT.On. 

N'oluiilf, i hMiiiifl 

;hm| I < 

:{. Htiil ull Iho i/miiImI .iikI 4 mii. 

(rol.s n<o>«l itir Ailjiis iiit-iil :il inni- of liiviultii. 
lion aif |{•«adll^ .ii mmt ot t'alnnrl. 

X. I'o rritii>.foniioi- iii'oMilfs l-Nira I’ra 

nil O'-. 

All Iliin;;*-! oils Slioi-k l.ntiiv 4 : 11:11 iiv mu 

iiilorloi'k Jswilrh. 

i>. Il!>4'hitnu*l ... i,|J ol I'M* 'I'Cli'- 

MvKiii i‘)i;4riri4*l-<. IVlMiilv itx ii^i' •■ii iniv Sl:i> 
I Kin in !.nv 4-il>. 

7. l-n •■iiJT** ''liTi* I 4;i-:)in 4'ji^«-. 

/,!•; n ' \ I o I j" \ 17' s" 

‘•Iliri'IM; WriiiHT; :i»J iioHiKts 

YOUR PRICE S13R.76 


TELEVISION SET GUARANTEE IS STANDARD R.M.A. PARTS EXCHANGED FOR 90 DAYS AT NO CHARGE 


to*' model 60i 

FLOOR SET 

I. in" r.tiM*ii'i>n)MUiK>ii<‘ kTiiiip. l’l•■ltliC‘ 
%I4M »i2 Stuart* liK'lir'-. 

•>. 4inl\ } (’oiilroU on I i-ont oi r:ilini.'l; DfT.On. 
VoliiiiiK. ni •i'll 11 IKK VI CliMiiiu'l voici'tor 
.iml 4-.,nfravt. 

;l. I ofiistiiu iitiii All lfni'ixoni:il and \ nrlK-(il 4Mii. 
Iiolv iivcil i».r ailiiisiMioni al Tiiii»* of Invialla- 
lion jKv |■•>illi|lv A*'i‘n*ivii»ti‘ a I l•»■M^ '>f ralnniM. 
A. power Tiiinvforiiiev PioMtii-s I’Mia Safety Fra- 
lilies. 

All 1t»ntn'»'oiis siioi-k Points Onaiilod liy an 
lii1erl<M*k .Swilt'li. 

4i. 1 2*4'haniiel 4>n«-t'i<lion o-ovrinijr all of tli* Ti-1r- 

vision Clihiuiels,. Penults its use on Aity Sta¬ 
tion III any 4'iiy. 

7. Iteauiifnl llaiul llnklied Matioifanj’ t'oitsol#. 

S.I/P: IM- X 21" N 

sIIIPI'IM: WI.ICIIT; |:I.'| iM.niKlK 

YOUR PRICE: saaa.i7 


TERMS: 25% deposit with order. Balance C.O.D. 2% off, if full payment is included with order. All items shipped F.O.B, Boston. 

LOUIS M. HERMAN CO. 


la" MODEL 701 
floor SET 

I. 12" |■|^•>■^|■<llnaJ;n.‘l 1 «■ Kinesrope Tiihe. Pivinie 

A>«'ii N2 viiniif Mirli.‘s. 

J. 4iiily 4 I ontr.its on rniiit of I'atnnei: OR-.ln. 
\oliiiii«‘, Hrr'lilii«-ss. t'liainiel selei-lor ,Sw ifi'h 
anal 4'<>n(riast. 

loa .isi.ij; and All H.ti i/.onial siii.l \ .•. i l.-al 4-a.,i- 

l«a>|s nseal fi»r adjtiv4inc‘ii ai Tin .. In-t.dla- 

tlani an- lYaalilx Aa-a-.«ssilair ai T»-jti- aaf t'alnni-i. 

■I. lA.wer Tran-ff'iinn- Pr.av kIcv Kvita Saf»*iv F.*a- 

till «'s. 

.'a. -Ml Itan^vi^iny Shaal-k Paaiiils fltiaiale.l lay «ai 
lnl••rlaaf■k ywlla-ll. 

<a. l2-('hannel l)|»«'i.iiIan, ^.■o\l>lin|; all of in.- T.-lr. 
xlsion I'haiiind'i. I'ennits Its iise on any Sia- 
tioM in any 4*ilv. 

7. Itc.inliftil llan.l Ituliln'd Mahai^any Paaiisnle. 
s.iy.K: IS" X 21" X :t.A" 

."ini’PINi; WMinllT: t>onnais 

YOUR PRICE: Sa««.P<i 


10" MODEL 600 

table set 

1. lO" i;lrvtnani.ni.i.-lii- hint-syai|H' 'Inis’. Pia-Uii. 

Xa.'ii »l-^ vaintaia iia‘1i»-s. 

2. 4tial.\ 4 I'laiilrtals , 11 , Pi'ajnl ol ('alaiti.-l: 4lfr.4l». 
Vaainine. Hrij; alin-ss. I lianind S.aiy<‘|ai|- .Stviti'h 
anal 4 a.litlast. 

:t. Kaaansinir aiial All llo* ,/aanl:il ami Verl la-al Cnn. 
tiiils ns,-c| |ta, .iiljiisini.-iit al Turn- aaf Tiistalla. 
Ilaaii aiy n.a»IU\ \r.’.’'V|i,ie at tear of 4'althiot. 

A. Pa.*\er Tri.u^l.■l^ U’l- p»aaynl.-s | xiia Safely Pea- 

Hiii-^. 

Ml |t;an';e>-aans Sll.aa-k I'aiinlH ratianl.-.l liy ill) 
Itila-l-IOa k S»i a-li. 

•i. 12-4 I, . I It .••ratlilt .. all atf the Tel.-. 

Msiaaii I’liaiimls. P«-innts lU iisc on any .sta- 
11.111 Ml a,IV 4 itv. 

7. Ma-aniiiiil lltn <1 ItnldM-ai K-ria>.l .style liaik Ma 
ho;::niy (‘alnm-: 

>•/.! ; 11»" X 22* \ 11»" 

^HIPPINi: Wl tl.tlT: III." round«i 

YOUR PRICE: 6176.37 


13” MODEL 700 
Table set 

1 12" I l«i'ii-iin.ii:n»-ii.‘ K a i esa-aaiae Inlae. I•|.•|ll.•.■ 

A-a-.i N2 va, a.-.ie im-ti.-v. 

2. lliiU 4 1 aalil-.als .an I'r.allt ..f r..liiaall: lirr.41i. 

\..Inane. Ill n;l.l i .yw. riiiaiin, I >..-le.|a.i 
, -a-l I .a'llajisj. 

■ 1. I anal Ml I |oriXa al.l al allai teill.-al 4..i,- 

la.als n ...| la.I- adinsiineat al Tine of in-ialla- 
IKI, .n.- i-.ailalt ... .,| ,,.,, 1 - „i l ai.i.iel. 

•I. Pm-ti r.,.nv|..i,i,e» Pi-aa\|.|vs I’M,a Scafi .t I .-a. 

... Ml I Mll!'< tlairs .sitio'k I .aillls Utlar.leal laV all In- 
1.n...-k .SxMlah. 

•V. I 2-4 hi niiel .Itaa’i III kail .raa. ei ilit' .,{1 .at III.- Tele- 

V -Kill I M:nilie!vi. Pa-inills Ils iisa .aai ailV .. 

" i.U 4-i|>. 

7. Il.anlaliil ll.i i.l ltntila.-.l Pariaaa] SUI. Iialk Ma 
-.1,0 |•..a,1 

-I/..’; t'.i" X 22'* \ It'" 

'-llipp;\4: WMCIir: to.'. Iia.mi.ls 

YOUR PRICE: S323 •»r 





7' MODEL SOD 






table set 




1 'Itx-ll aiviial 

1 K iin‘sa- 0 |ai- In 

1 ■ ' 

laa>. 

l*'aa’llllO .\rVlt 

J'i 

-Itliia,- Ilia 



•J. riiil 


1 riallll 

la V a>|| I'raalll cal 


l.i ],-i: ort-4111- 

\ aal 


1’. MHi: 

litiK-'-'.. < lianiit-l 


‘h'a'laar .Sw (la'll 



lallll.-a-l. 




I'oa 

IIVI 

• It! aalKt 

ill Hail t>:a>lllal ii 

illal 

Vollla’.ll t’on- 

ll-aal 


tv..,| I.., 

XctjuMlaK'lil at 

liii 

la’ cat l<l-.lalla. 

lliai 


ly ita :k1 

\i.a-v,t.l,. i,| 


ur <af 4 :ilaim-|. 

■1. INav 

n-r 

Tla.ll-I. 

.Mil. I- IVaavialyv 1 

xti 

■a Sati'tv 1-Va- 

lull 

I''., 





.'a. Ml 


iiliui-laatl 

*• •-llaM'k IXaillls 


l.al'cli'tl Ic.v J,i 

lull 

> ria 

H-k Sm |1 

1 Ir 



1 :. I'J- 

1 Ii. 

aialla-l <11 

H a ..iKan la■aav^‘nllt 

; all a.| ll.y Telf- 

t Ivl 

lain 

I h lalU 

1 .. ln-|-Jlllls ll-. U 

-y . 

all ail\ still lain 

T. Hill 

lal 

HnblMal 

1 IU-iaUtlllll1\- Cl 

•an 

)a-a| Matl<ai;ail\ 

"l/.vf: 

Vl' 

I > X 1 

■ ' j" X 17 t 2" 




IM 

: wi ll. 

lir -t^a laaaDIKis 






YOUR 

price: S13R.76 


Eifohlhhed 1928; Rated wtfh Dun & Bradsfreef; Member Boifon Beff er Business Bureau 


DISTRIBUTOIS OF FAMOUS MAKES NATIONAL PRODUCTS 


JULY. 1949 



































COMPOSITION RESISTOAS 


111 rrilictil ti'li'visiun a|)|>lir<iIKittle 
Devil Kes-isttirs ran lie on for 

longer, Iroiilile • free srrviee. *l*liesr 
rn^^eil iiiiitH "ivi' *piirt |irrft»riniiiH*r and 
are iileal for si'ii.^iiive ID*' rimiils. More- 
oviT, they are availalde in "♦’H J** 

HK 1(1% loleraiires — in ’•.% K and 2-watt 
sizcr; staiidarti KM A values. 



NOISE- FREE 

TYPE AB POTENTIOMETER 


(lontitiitt‘d ii>e lias littif* rflrrl on tlie 
resislanre of tliis niiit lif«*aii.-f tin* resist* 
ani'f* niat4*ri:il is Sfi]id*iitolded—not spraveil 
orpainted on. In fiiet.llir iioim* Icvrl often 
iiei'ontes less witli list*. 'I’lie unit lias a 2- 
walt rating willi a safety faetor. 

SEND NOW for Catalog No. 11 

OHMITE MFG. CO. 

4894 Flournoy St., Chicago 44 

UAct/i... 


©HMDT 

RHEOSTATS - RflESTDItS - TAF SWtTCHtS 




Itaitiw Itiisiiiciiii 


American Phenolic Corporation of Chi¬ 
cago reports a net profit for the year 
ended December 31, 1948, of $183,141, 
equal to 46 cents a share. This compares 
with a net of $66,491 or 17 cents a 
share for the preceding year. 

'rransvisi«>n, Inc. of New Rochelle, N. 
Y., ha.s been appointed exclusive na¬ 
tional distributor of Du Mont Inputun- 
ers through jobbing, amateur supply, 
and retail channels, it was announced 
by Herbert SUEsholtz, general man¬ 
ager of Tran.svision. The company has 
been granted the exclusive right to use 
the Inputuiier in its television kits. 

Ki*>isinrs, I lie. of Chicago has moved 
into its own new plant, according to an 
announcement by .Joseph J. Cernv, 
founder and president. The new build¬ 
ing is locate<l at 5226 West 26th Street, 
Chicago. 

K(^\ (^oiiiiiiiiiiicjiiioii!». Inc.. New York, 
has opened the first direct radiotele¬ 
graph circuit between the United States 
and Pakistan, according to Harry C. 
Ingles, president of the company. 
(Jeorge V, Allen. U.S. Assistant Secre¬ 
tary of State, and Hon. Sardav Abdur 
Kal) Xishtar, Pakistan Mini.<ter of 
Communieations. inaugurated the serv¬ 
ice with an exchange of nies.sages. 

Since the formation of Pakistan, the 
United States has been supplying it 
with large ciuan titles of heavy ma¬ 
chinery, automobiles, ancl farm equip¬ 
ment. In I’eturn, this country has re¬ 
ceived substantial quantities of jute, 
cotton, tea, hides, wool, and chi'ome ore. 
Because of this increasing trade ex¬ 
change. Mr. Ingles said, it is believed 
that the new circuit will handle more 
than 2.066,600 words in its first year 
of operation. 

Iiileriiatioiial TelcpIuMii' cV Ttdcgrapli 
Koi'p.. New York, announces a net in¬ 
come for 164K of $2,197,877. against 
$1,371,697 in the prcce<ling year of 1947. 

Sy hiiiiia K!<*cirir Product-. Inc.. Salem. 
Mass,, reports that the consolidated net 
income for the first <|uai ter •>f 1949 was 
$1,176,815. coinpare<l to $1,162,737 
earned diiritig the first quarter a year 
ago. Net income for the fii’st i(uarter of 
lt>48 inclmleil approximately $180,000 
<»f noiireeiin*ing income arising fi om a 
piotit on the sale of its assembly plants 
in Bloomington. 111., and Riverside, 
(’alif., as well as certain tax credits 
that the company did not have this 
year. On the basis of the average num- 
lK»r of shares outstanding during the 
quarter (1,228.772) the net income was 
equal to 88 rents per common share, 
after <le<lueting dividends of $1.00 a 
share on the $4 cumulative preferi-ed 
stock. This compares with $1.06 a share 
earned on the 1,006.550 common shares 
outstanding during the first quarter of 
1948. 

Consolidated net sales for the quarter 
ended March 31, 1949, were $27,108,895, 
an increase of \0A'/f over the $24,547,- 
529 of sales for the first quarter a 
year ago. 


Radio Corp. of America. New Y'ork, 
through its chairman of the board. 
Brigadier General David Sarnoff, 
announced at the 30th Annual Meeting 
of RCA stockholders that net profit, 
after taxes, of RCA for the first quar¬ 
ter of 1949 was $5,932,083, an increase 
of $167,585 over the same period in 
1948. Profit for the first quarter of 
1949—before federal income taxes— 
amounted to $9,804,083. compared with 
$9,631,498 in 1948. 

Earnings pei- common share for the 
first quarter of this yeai- amounted to 
37.1 cents, as compared with 35.8 cents 
per common share for the first quarter 
in 1948. Consolidated gross income of 
RCA during the first quarter of 1049 
amounted to $92,327,827, compared with 
$88,053,297 for the same period last 
year. This repre.^ents an increase of 
$4,274,530 ovei* the 1948 figure. 

Army •Navy Electronic Slaii«lard^ Agency 
has been reconstituted as the Armed 
Service!* Electro Stanflard!« Agency. The 
change provi<les for olficiul participa¬ 
tion by the Air Force. 

Employing 126 persons, the Agency 
occupies five buildings just outside the 
main area of Fort Monmouth. N.J., 
iieai- the Signal ('orps Engineering 
Laboratories. Sales and technical repre¬ 
sentatives of riMlio-electronies manu¬ 
facturers aie welcome to visit the 
Agency at any time, according to its 
ofii(Mals. to obtain lirsthand informa¬ 
tion on the work it is doing. 

The mission of the .Agency is: 

1. To reduce the number of styles 
an<l types of electronic components u.sed 
in the manufacture of military equip¬ 
ment of all kinds: 

2. To insure their quality and de¬ 
pendability: 

3. To achieve a high degree of inter¬ 
changeability : 

4. To designate* approval soiii-ees of 
supply. 

The Radio Maiiiifaetitcei*!* \!«M»eialtoii 
is cooperating wlmlcheartcdly in imple¬ 
menting this program. \ procedure for 
obtaining imliistry agreenietit on pro- 
poseel JAN (Joint Arniy-Air-Navy i 
specifications was workeel out by RM.A 
and the Agency at a meeting hehl in 
New Y’ork at the time of the IRE con¬ 
vention this year. 

(Considerable progress in alleviating 
the war-be>i-n confusion over e'lectronic 
parts is being made. For instance, three 
stan«]ar<| crystal liohlers. to meet any 
foieseeahle ree|uirement, have been 
adopted to replace 350 different holders 
which were formerly used. A single, 
stamlard, wire-wonn<i resistor takes the 
place of :;3 former nonstandard types. 
Audio and power transformers that I'e- 
qiiire<l moi-e than 10.000 different sizes 
and shapes of eases can now be accom- 
niodatc<l in only 22 standard containers. 
Measuring instruments and tubes have 
receivc<l special attention. More than 
37,500 types of meters have been re¬ 
duced to :J,700 standard types, and 3.000 
types of vacuum tubes have been cut 
down to 800 foi* replacement purposes 
and to about 200 for new applications. 
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Famous Sylvania Polymeter 
now available with new 
plus features for complete 
television service! 


• Shielded ac probe lead —reduces 
stray field effect. 

• Microphone type panel connectors on probe 
leads insure firm, long life connections. 

• RF probe features ground clip and 
detachable extension tip—extremely flexible 
in application. 

CHECK THESE OTHER 
OUTSTANDING FEATURES: 


Tlie essentially flat lre(|iirncv i-ei»)ionsc oi 20 
cycles lo .iOO me. ami iisclul to ."SOO me. 

thi^ eompletc vaeiiiim lube vollmelrr a 
low enough to t<>t liijili iid<‘lily am|il iliers. 
yet bigb eiioii^li lo a(‘eommodate all telo\i»ioi] 
1 recjueiieies. 

I he instrument has se\en eiirrunt scalc*S“si\ 
ol thcMu reading in milliamjieres iind one read¬ 
ing: in ampere’s. The specially c*iijiinened 
S\l\ania Stihminiatiire ^luhc contained in the 
KF Prohe peniiit» the excejnionally hi^li Ire- 
cfucncy ranjre of this in<^lnmicnt at a hijih in¬ 
put impedaiiee and an iiiiiisually low itiput 
capaeitanee. 

'The larjic 4*4*^ meter affords maximum read- 
ahility, while raiclul de^ijni minimi/<*s error 
iiilrodm cd hy line voltaic variation, tiihe vai ia- 
tions and .>tray fields. 

He sit re to sSetttl yottr coopo//. tndfiy tit rrrrive 
foil fHirticiiLtrs itit the oetr Sylvonin i^oivnieter 
Tvitc 221! 


SYLVANIA 



RANGES 

DC volts 0-3, 10. 30. 100, 300, 1000, 10.000* 

AC volts 0-3, 10, 30, 100.300, 1000 

RF volts 0-3, 10, 30, 100, 300 

Resistance Ohms 0 1000. 10,000. 100,000, 1 meg., 10 meg., 1000 meg. 
Current Mo 0 3, 10. 30, 100, 300, 1000 

Current Amps 010 

DC, AC, RF ond Ohm scoles ufi/ize outhenhe Vocoum Tube Vo/#mefer 
Circuits resu/ting in extrenie/y /ow /ood when meosuring de/icofe circuits. 

FREQUENCY 

20 cps to 15,000 cps 
10,000 cps lo 300 me 


Willi tills nr‘w I)(! Voltajrc Multi¬ 
plier, T>p«' 223, the I.IHMl vdr niiijic 
-cUiitf: on tin* new Sylvania I’olv- 
invler\Nill rcii<! IlLOOO vile lull st ale! 
I he .’{Oil vdc raie^'e :«eiiiti^ w ill l ead 
t.OlM) v,h liitl ..rale! Add ilii aeres- 
-oi > and you have a k ilovoliinelei 
lor testin;: T\ eiirnit,. and other 
hijih lie vollajie appliration... Onlv 
5i9.9S ! 
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ELECTRONIC DEVICES; RADIO TUBES; CATHODE RAY TUBES; FLUORESCENT LAMPS. 
FIXTURES. WIRING DEVICES, SIGN TUBING: LIGHT BULBS; PHOTOLAMPS 
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Want To • 


How To Pass FCC 

COMMERCIAL | If CMCF 
RADIO OPERATOR LIVCIl^E 

EXAMINATIONS 


GET THIS AMAZING NEW BOOKLET FREE! 


Add Technical Training to Your 
Practical Experience and 


GET YOUR FCC 
LICENSE 


COMMERCIAL 


RADIO OPERATOR 


I. Tells of thousands of brand-new, better-paying radio jobs now 
open to FCC License-Holders. 


2. Tells how you will benefit by holding an FCC Commercial License. 

3. Tells how YOU can get your FCC Commercial Radio Operator Li¬ 
cense IN A FEW SHORT WEEKS—EASILY AND QUICKLY, by using 
CIRE simplified training and coaching AT HOME in your 
SPARE TIME. 

4. Tells of hundreds of our successful students who now have 
licenses and new, better-paying jobs. 

5. Tells how we prepare you to pass the new FCC Commercial 
License Examinations, which now include FM and Television. 


IN A FEW SHORT WEEKS! 

It’s EASY if you use CIRE Simplified Training 
& COACHING AT HOME in SPARE TIME 

Get your license easily end quickly and 
be ready tor the jobs open to ticket 
holders which lead ta $3000 ta 
$7500 (average pay reparted by 
FCC natianwide survey). CIRE 
training is the only planned 
course of cooching ond training 
that leads directly to an FCC 
license. 

CIRE GRADUATES FIND 
FCC LICENSE PAYS OFF 

”1 now hold ticket Number P*I0*3787, ond holding 
the license hos helped me to obtoin the type of 
job I’ve olwoys dreomed of hoving. Yes. thonks 
to CIRE, I om now working for CAA os Rodio 
Mointenonce Technicion, ot o for better solory 
thon I’ve ever hod before. I om deeply groteful.' 

Student No. 33I9NI2 

"I took the FCC exominotion on Morch 4th and received my second class 
radiotelephone license MorCh 9th. I go to work for the Trons-Texos Airwoys 
in the mointenonce deportment. Thonks for oil the ossistonce.' 

Student No. 2394 AI 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 

Desk RC'7 4900 Euclid Building, Clevelond 3, Ohio 

AnDroveil for Veteran Training under the G. I Bill of Riohts 



6. Tells how we guarantee to train and coach you until you get 
your license. 

7. Tells t^w we help you get a better-poying. licensed job, with our 
free ond exclusive service, which prepares your em¬ 
ployment application for mailing to hundreds of 
employers, including FM, AM and Television Broad¬ 
cast Stations, Radio Manufacturers, Police Radio 
Stotions, and Radio-Equipped Taxi, Bus, and Public 
litijity Companies, 


YOUR FCC TICKET IS ALWAYS RECOGNIZED IN ALL 
RADIO FIELDS AS PROOF OF YOUR TECHNICAL ABILITY 




3 FREE Send Coupon Now 


CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RC-7, 4900 Euclid Bldg.. Cleveland 3. Ohio 
(Address to Desk No. to ovoid delay) 

I wont to know how I con get my FCC ticket In o few short weeks by troining 
at home in spore time. Send me your omoiing new FREE booklet "Money 
Making FCC License Informotion." os well os o FREE somple FCC-type 
exam and FREE booklet. "How to Pass FCC License Exominotions" (does not 
cover exom for omoteur license) 


Nome 


Address 


j ..... 

I NO OBLIGATION—NO SALESMEN_ 


Zone Stote 

□ Veterons check for enrollment informotion under G.l. 


RaDIO-EIECTRONICS for 







_ __ Bilitorinl | | 

liologieal Electronics 

. . . Electronic Health Research is Forging Ahead Rapidly . . . 


By HUGO GERNSBACK 


A MOST important branch of electronics con¬ 
cerns itself with electronic hiolo(jical re¬ 
search, It lias expanded rapidly during 
recent years and is certain to gain 
greater importance because it is now 
recognized as one of the dominant factors in im¬ 
proving the health of all living things. 

It has been known for over 150 yeai’s that many 
biological processes are electiic in nature. Thus 
for instance, muscular electricity is generated 
when a muscle is flexed. This effect can be accu¬ 
rately measured and recorded. That electricity is 
biologically produced is best illustrated by the 
electric eel which can generate several hundred 
volts of electric current—a sufficient electrical 
force to paralyze a man or a horse. Electric eels 
were used at the New Yoi-k Acpiariuni and else¬ 
where to light a string of 117-volt neon lamps— 
no mean feat foi* a puiely l)iological electrical 
force. 

The human heart, which is in reality a large 
muscle, generates a fluctuating current which is 
readily detected l)y that modern electronic instru¬ 
ment, the electrocardiograph. It amplifies the 
heart currents by means of an electronic am¬ 
plifier; it then ti’aces an undulating graph of the 
heart cunents on a moving paper tape with an 
ink or similar stylus. 

As far back as IPll, the write!- suspected that 
the animal brain generates electi’ical currents 
during the thinking processes. In his novel, lialijli 
U4C il+, fli*st published in 1911, he described a 
hypothetical instrument which he named the 
Mcnof/raph. By di.scs sti-apped to the side of the 
human head, impulses were conveyed to a machine 
which traced a giaph on a moving sti*ip of papei*. 
This Was supposed to give a permanent record of 
your thoughts which could then be I’ead by one 
who had leai ned to intei-pret the giaph. In other 
words, a sort of mind-writer or mind-writing 
machine. 

This early pi*ediction was partly realized in 
1935 when Dr. Hollowell Davis of Hai-vai’d Medi¬ 
cal School used an electroencephalograph in reg¬ 
istering bi ain waves, recording them on a moving 
tape precisely as imagined by the writer 25 years 
before. The electroencephalograpli is being used 
moi*e and more in I’esearch medicine today, par¬ 
ticularly in diseases of the mind such as epilepsy, 
chorea (St. Vitus dance), and in many other ner¬ 
vous disorders. It has become a most important 
tool of medical science. 

Animal vision as we know it today is of a photo¬ 
chemical-electrical nature. We still do not know 
all that is to be known about it. As has been pointed 
out many times in these columns, the animal eye 
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pei-haps holds the secret of future, improved tele¬ 
vision. Our present television transmitters use a 
system of mosaic ‘‘seeing'' which comes close to 
animal vision, but does not duplicate it by any 
means. Our transmittei-s still sca)t, whereas the 
animal eye does no scanning. Future television, 
transmitting as well as i*eceiving, will probably 
do away with all present-day scanning meaiis. 
This should greatly simidify our future receivers. 

A most interesting biological electrical effect is 
connected with ovulation. The human female ovu¬ 
lates at an uncertain time during her monthly bio¬ 
logical cycle. Ovulation takes place approximately 
midway between the menses. The ovai'ies then 
release a female human egg. Since this egg is 
much smaller than the period at the end of this 
sentence, it is almost impossible to trace it phys¬ 
ically. But electi-onics has come to the aid of the 
medical reseaich laboiatory and it is possible 
today, by puiely electronic means, to know the 
exact time of ovulation by mei’ely connecting one 
electrode ovei* tlie alxlomi'n of the subject, the 
other electi-ode going to the wrist. The electi*oni(’ 
instillment records a varying curve of the elec- 
ti’ic potential, while the subject sleeps. It also re¬ 
cords her vaiying temperature. It was found that 
the woman's electi ic potential increases to a peak 
during ovulation. Her tempei-ature is also highest 
at that moment. The exact time of ovulation is 
important for women who have difficulty in con¬ 
ceiving, because the liest time for conception is 
I’ight after ovulation. Much woi-k remains to be 
done in this field. 

Similar i*eseai’ch work now being carried out 
in embryology indicates that the growth and be¬ 
havior, as well as pre-natal diseases and defects 
of the human fetus may be charted with equal 
accinacy. 

Very i-ecently electi*onics has been drafted into 
cancer i-esearch, particularly reseaich on internal 
cancers. While nothing of any definite nature has 
as yet been announced in this branch, medical re¬ 
searchers believe that electronics will play an 
increasingly important role in internal cancer re¬ 
search due to the difference of electrical potentials 
in cancer cells as compared to normal cells. It is 
even highly conceivable that electronics will help 
us to throw new light on cell growth in general. 

This short article must of necessity be sketchy. 
It would take a number of pages to merely enum¬ 
erate all the various facts and usages of the new 
art. Biological electronics has only made a begin¬ 
ning. It is safe to predict that an entirely new and 
most important science will be founded on it, 
which will greatly benefit not only humans but all 
animal and plant life as well. 
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NSATISFACTOIIY reception of 
television signals is caused 
prininrily i^y either 

1. Attempted leeeption of si^r- 
nals beyond the normal service rang:e 
of a station, or 

2. Delieieneies in receiver desitrn. 

The average fiill-power television sta¬ 
tion has a normal reception radius of 
only approximately 40 miles. Receivers 
require a relatively stronjr signal to 
overcome interference frojn other radio 
oi‘ television stations or from nonradio 
devices, such as heating: pads. Hashers, 
etc. The desired sigrnal must he at least 
lOd times as strong: as an undesired in¬ 
ter ferinjr signal for satisfactory recep¬ 
tion. whereas standard broadcast re¬ 
ception iXMiuires a sig‘nal-to-noise ratio 
of only 20, 

.At present, many television stations 
are operatinjr with low power, pendingr 
the delivery of hig:her-power equipment 
—^and other stations in smaller cities 
have been permanently assig:ned lower 
pt>wer. I'nder these circumstances, the 
satisfactory reception range may be 
as low as 20 miles. 

Normally, television manufacturers 
and reputable technicians will inform 
set buyers of the expected range of a 
television receiver for any specific loca¬ 
tion, Occasionally, however, an installa¬ 
tion, ma<le when freak conditions al¬ 
lowed excellent reception in a fringe 
area, leaves the set owner with short 
perio<ls of good reception and long 
pei iods of idleness in between. 

Certain receivers have sufficient sen¬ 
sitivity to receive desired stations but 
not enough selectivity to reject unde¬ 
sired stations. It is usually safe to dis¬ 
regard this and accept the consequent 
saving in manufacturing cost, as most 
receivers are sold in areas where there 


is little chance of adjacent-channel in¬ 
terference. Howevei-. in many cases, 
leceivevs are used in areas of low signal 
strength or near a radio station operat¬ 
ing on another frecpiency. Then, if the 
reeeivei- <loes not have suHicieiit selec¬ 
tivity, reception is unsatisfactory. The 
possible alternatives are to obtain a re¬ 
ceiver with good electrical charactei’- 
islics or to install wavetraps or other 
lejection devices. 

Types of Interference 

Television inteiferenee is audible in 
the sound channel, appears in the pic¬ 
ture as ha I S or herringbones, or else 
causes reversed oi* torn images, jMost 



I —Normal test poHern looks like this. 


likely to occur where the television sta¬ 
tion signal is weak and the undesiied 
signals are strong, such interference 
can be divided into six categories: 

FM brtnidciiM signal- are received 
because of the set’s poor image rejec¬ 
tion when the FM station is operating 
on a frequency removed from the 
wanted frequency by twice the set’s i,f. 
The trouble may occur when the re¬ 
ceiver is tuned to channels 2, 3, or 4. 
This interference is a receiver design 



fault. Tiap < iicuits or icorietitation of 
the antenna ’.nay relieve it. Fig. I is a 
normal test pattern. Fig. 2 shows the 
effect of FM interference. 

liileriiati<Mial slmriwiivc broadcast and 
|M>iiii*l«>*poini lelcgrapli .•ilaiioiiJ* may be 
received on all television channels. This 
is due to direct feedthrough from the 
r.f, section of the receiver to the i.f. 
amplifier. The trouble is common in 
piewar leceivors having an i.f, of 8 to 
12 me, and occasionally occurs in post¬ 
war receivers with i.f.’s between 21 and 
2H me. .Again, tiap circuits at the an¬ 
tenna terminals aie usually effective. 
Fig. shows the effect on the screen of 
this type of interference. 

\iiial4*iir .-lalion.'i may he heard 

or seen on a television receiver. Har¬ 
monics of stations operating on 10 
meters may come through oi’ there may 
he adjacent-channel response to sta¬ 
tions operating in the Jl-meler (50-54- 
mc) amateur hand. I’hat you hear an 
amateur station or. your television re¬ 
ceiver is not iieces.sarily an intlicatiun 
that the amateur is operating i>ff fre- 
(piency or in any other illegal manner. 
It may mean that the amateur station .s 



Fig. 2—Bars caused by interfering hann or FM. 
R A 0 I O - E L E C T R O N I C S for 
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signal is many times stronger than the 
desired television signal and your re¬ 
ceiver is not designed for adequate re¬ 
jection under these conditions. 

By adding preselection or appropriate 
filters to the receiver, interference may 
be eliminated or greatly reduced. The 
amateur’s assistance should be solicited 
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Open quarfer*wave stub acts as a tuned trap. 


and adjustments made on a co-opera¬ 
tive basis. This is especially true in the 
case of harmonics, which cannot be 
eliminated by traps on the receiver 
without removing the desired picture. 
Figs. 2 and 3 show this type of inter¬ 
ference. 

Police, aviation, utility, and other 
low-power signals have the same ap¬ 
pearance on the screen and may be 
cured in the same ways. 

Aiitomoliile ignitions send out r.f. 
pulses at a high rate. In slight and 
moderate cases, the pattern on the 
screen is unaffected except that short, 
white lines appear across the picture, 
as in Fig. 4. Strong ignition interfer¬ 
ence may tear the picture badly. 

Medical diatlieriny niaeliines, indus¬ 
trial healing appliance!^, flashers, heat¬ 
ing pads, and many other electrical de¬ 
vices are, in effect, radio transmitters. 
Though frequencies have been assigned 
for diathermy and industrial heating, 
it will probably be some time before all 
existing machines are replaced by ones 
designed to operate on the assigned fre¬ 
quencies; in the interim, it will be 
necessary to solve the interference on a 
case-to-case basis. These signals may 
be identified by a scratching or tearing 
sound or by a low-pitched hum on the 
sound channel of a receiver, and by 
moving bars or tears in the picture 
(Figs. 5 and 6). Once the offending 
machine is definitely located, it is usual¬ 
ly possible to add signal-suppressing 
equipment to it. 

Interference from other television re¬ 
ceivers is probably the most difficult 
complaint to explain to the set owner. 
The effect is similar to that produced 
by diathermy or industrial heaters. 
Moving one or both antennas may help. 

Each receiver contains an oscillator 
which may radiate a strong signal over 
a distance of a few hundred feet. This 
shows poor r.f. amplifier design, and 
should be classed as a deficiency in the 
offending receiver. It usually occurs 
when one set is tuned to one of the 
lower channels and the complaining re¬ 
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ceiver is tuned to one of the higher 
channels. For instance, a TV set tuned 
to channel 5 picks up the oscillator sig¬ 
nal of a neighboring receiver tuned to 
channel 2. 

Any filter circuit will cut down the 
desired signal as well as the interfer¬ 
ence; there is no stock remedy. Tactful 
contact with neighbors suggesting pos¬ 
sible schedules, reorientation of anten¬ 
nas, shielding oscillators, improvement 
of preselectors are all possible answers. 

Curing interference 

The following steps are recommended 
for the technician in the event com¬ 
plaints are encountered: 

1. Determine whether the trouble is 
occurring on all makes of television 
receivers in use in your area. If the 
trouble occurs predominantly on one 
make of receiver, it may be due to re¬ 
ceiver design deficiencies. 

2. Check all electrical devices in the 
complainant’s home, such as heating 
pads, refrigerators, etc. Turn them on 
and off, observing results on the TV set. 


The August issue of RADIo-ErEC- 
TROMCS will feature an important 
artiele entitled “Improve Yonr Tele¬ 
vision Picture/’ Especially slanted 
towaril the non- or semi-teehnieal set 
4»wner, it will give a niimher of 
valuable hints on easy and efTeetivi* 
ways of stepping up the signal, re¬ 
ducing or eliminating ghosts, best 
placement of the receiver in the 
room, and the use of enlarging 
lenses, filters, and boosters. Adjust¬ 
ment of controls will eoine in for 
some attention; as most viewers 
know, this is by no means as simple 
as turning on a sound radio receiver. 

Reserve your August copy of 
RADlO-El.Er.TROMC.S at your news¬ 
stand now. 


3. Obtain assistance from the re¬ 
search or production engineering de¬ 
partment of the manufacturer of the 
receiver you are selling or servicing. 
Most manufacturers have experts who 
have already had experience in the 
solution of these problems. 

It is possible to add trap circuits to 
the input terminals of a receiver and 
reject an unwanted signal, provided the 
umcantvd signal is on a frequency other 
than the desired signal. Suppose a tele¬ 
vision receiver tuned to channel 2 is 
receiving image interference from an 
FM station on 100 me. A piece of trans¬ 
mission line cut to one-quarter the 
wavelength of the undesired station 
and attached across the input terminals 
of the receiver along with the antenna 
lead-in may considerably reduce the 
interference if it is not bad. 

To determine the length in feet of 
such a stub, divide 246 by the station 
frequency In megacycles. For example: 
246/100 me 2,46 ft, = 29.25 inches 
(approximately). 


Cut the piece of transmission line a 
few inches longer than the formula in¬ 
dicates and attach it to the receiver 
terminals. Cut off a small piece at a 
time until it tunes to the desired fre¬ 
quency and the unwanted signal is re¬ 
duced. Leave the end open. 

The material in this article was ab¬ 
stracted from Federal Communications 
Commission bulletin 48-1804 (22929). 

{Test vnttern» courtetfif NBC, RCA* Alien B, 
Du Mont and Phitco Corp,) 



Fig. 3—Amateur interference may cause this. 



Fig. 4—Moderate Ignition-interference lines. 
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How a TV Station Operates 



/‘hofoa caurtrs// A*C,4 


This is an image*orthicon camera with telephoto lens in the turret. 


A general knowledge of how the 
TV signals originate will help 
the repair technician with his 
daily television servicing job 

By MORTON SHORE 


T he technician who repairs tele¬ 
vision receivers finds himself work¬ 
ing on circuits much like those at 
the transmitting station, and he 
must deal with signals sent by the 
transmitter. In television, the interlock¬ 
ing of the received signals with opera¬ 
tion of various parts of the set is more 
vital than in almost any previous radio 
work. It is logical to expect that a 
knowledge of TV stations will aid the 
technicians. 

The block diagram of Fig. 1 gives a 
.skeleton picture of the makeup of a 
.station. The heart of the video system 
is the camera, which translates light 
variations into voltage variations. 

The synchronizing generator is the 
traffic policeman of television. It sends 
out a complex series of pul.ses that con¬ 
trol the vertical and horizontal sweeps, 
the retrace blanking, and the flyback of 
the electron beams in both studio cam¬ 
era and home receiver viewing tube. It 
is the unit responsible for keeping cam¬ 
era and cathode-ray tubes exactly in 
step so that televiewers at home see a 
replica of the studio scene rather than 
a crazy-quilt pattern of unrelated light 
blobs. 

The control, mixing, and switching 
equipment amplifies signals for several 
cameras, mixes or selects the scenes 
from each, and adds the synchronizing 
pulses in the correct amounts. Here, 
too, aberrations in the picture—light or 
dark patches which don’t belong there, 
curved lines that should be straight— 
are corrected by control men whose fin¬ 
gers play constantly over a console 
studded with small knobs, injecting 
square, parabolic, or sine waves in 
amounts just large enough to cancel out 
the trouble. The output from this sec¬ 
tion of the station is called the com¬ 
posite signal because it contains every¬ 
thing necessary to produce a picture. 


The transmitter is merely a link in 
the communication chain, carrying the 
composite signal to the receiver. Be¬ 
cause the composite signal covers a 
wide range of video frequencies, the 
transmitter must be capable of taking 
modulation up to about fi me. 

The studio sound equipment is like 
that in a standard broadcast station. 
Microphones, of course, are not set up 
on stands but are carried on long booms 
so they can be suspended above the 
scene and out of camera view. An op¬ 
erator in the control room mixes the 
sound from the microphones and from 
phonogiaph turntables. It then passes 
to an FM transmitter, similar to 88- 
108-mc transmitters except for its fre¬ 
quency and the fact that modulation 
swing is only 50 kc instead of 150 kc. 

The mobile pickup equipment, carried 
in one or more trucks, is a complete 
television station in miniature. It in¬ 
cludes cameras, sync generator, mixing 
equipment, and sound apparatus. The 
output of the mobile unit modulates a 
small u.h.f, transmitter, also carried in 
a truck. The sound may be transmitted 
in the same way, or—depending on 
conditions—it may be sent to the 
studio via wire line. 

At the studio a receiver picks up the 
signal from the mobile transmitter and 
demodulates the r.f. to obtain a com¬ 
posite video signal. This is used to mod¬ 
ulate the regular station video trans¬ 
mitter to send the remote picture along 
to home receivers. One of the photos 
shows the essential video equipment 
for a field pickup. 

How fhe ”ike” works 

The starting point of the television 
chain and the device which made video 
a practical medium is the camera tube. 
Before the war the iconoscope was the 


most used. Though the image orthicon 
is much more popular today, the “ike” 
is still in service because of its high 
definition under very bright light. 

Fig, 2 is a simplified schematic draw¬ 
ing of an iconoscope. A mosaic of silver- 
cesium compound (cesium is light-sen¬ 
sitive) is deposited on one surface of 
the mica plate. It is made up of millions 
of extremely fine globules, each in¬ 
sulated from the others. On the rear of 
the mica plate a solid metallic layer 
(platinum) is deposited. This is the 
signal plate. Effectively, there are mil¬ 
lions of minute capacitors, one plate 
of each being a globule of cesium-silver, 
with the signal plate common to all 



Fig. I—Diagram traces signal through station. 


When cesium is struck by light, it 
emits electrons. The number of elec¬ 
trons liberated is in direct proportion 
to the intensity of the light. When the 
scene to be televised is focused on the 
mosaic of tiny silver-cesium globules, 
each globule emits electrons in propor¬ 
tion to the light striking it. Since it 
lacks electrons, each globule is then 
somewhat positive with respect to the 
signal plate and acts as a charged ca¬ 
pacitor. 

As the scanning beam reaches each 
charged globule, it replaces the lost 
electrons and neutralizes the charge. 
The small pulse of electrons redis¬ 
tributing themselves on the two plates 
of the capacitor (globule and signal 
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plate) flows through the resistor and 
creates a voltage drop across it which 
is amplified and sent to the mixing 
equipment. The pulse amplitude at any 
instant is, of course, proportional to 
the brightness of the light striking the 
globule being discharged. 

The image orfhicon 

The iconoscope is not the most sat¬ 
isfactory camera tube because of its 
low signal output and because sec¬ 
ondary electrons, emitted from the 
mosaic by the impact of the high-speed 
scanning beam, fall back on it and 
create random signals which affect the 
shading of the picture. In addition, the 
tube is laige and dilHcult to use in 
cameras with rotatable lens turrets. 

The image orthicon is smaller, much 
more sensitive, especially at low light 
levels, and gives excellent definition. 
Its construction is shown in Fig. 3. 

Light fiom the sccme to be trans¬ 
mitted is focused on the transparent 
photocathode, whose light-sensitive coat- 



Flg, 2—Iconoscope is bulky, contains mosaic. 

ing ondts electrons in jiroportion to the 
light intensity. Thes“ electI’ons, mag¬ 
netically focused hy coils around the 
tube, are drawn in straight lines to¬ 
ward the target scieen. The screen is 
at zero volts with respect to ground, 
while the photocathode is held at —.‘iOO; 
the screen is. therefore, positive with 
respect to photocathode and attracts 
electrons fiom it at a fair rate of speed. 

About half of the photo-electrons 
pass through the screen and strike the 
target, a piece of very thin, low-resis¬ 
tivity glass. The resistivity of the glass 
is so low that a charge on one of its 
surfaces is transmitted to the opposite 
surface very quickly, but it is so thin 
that a charge at any point on the glass 
does not have time to spiead appre¬ 
ciably over the surface during the time 
of one frame. 

The photoelectrons passing through 
the target screen hit the target hard 
enough to release ^econdary-emission 
electrons from it; several electrons are 
released for each electron which hits 
the target. The secondary electrons are 
collected by the target screen. 

Since the electrons liberated from 
each point on the tai‘get are greater in 
number than those hitting it, the net 
charge on any area is positive in pro¬ 
portion to the light in the corresponding 
area of the original scene. 

The scanning beam, originating in 
the electron gun, is a low-velocity 
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Fig. 3—Image orthicon has electron multiplier for high sensitivity, works with low light. 




The small size and convenient shape of the image orthicon suit it for many applications. 


.Stream (unlike that in the iconoscope) ; 
when it strikes the target, it has not 
enough force to dislodge secondary 
electrons of its own. The .scanning 
beam is reflected by the target, and a 
return beam goes back toward the orig¬ 
ination point. 

If no light were present and no areas 
of the target were positive, the return 
beam would have constant amplitude. 
Hut whenever there is light and the 
scanning beam strikes a target aiea 
which is positive, it loses some of its 
electrons to the target—enough of 
them to neutralize the tai’geFs chaige. 
At these instants, the return beam’s 
amplitude decreases because of the elec¬ 
trons left behind on the target. The 
return beam is thus amplitude-modu¬ 
lated with picture information. 

The return beam hits the scanning 
apcrtiux* disc hard enough to dislodge 
sccondaiy elections from it—again sev¬ 


eral arc emitted for each one striking. 
In effect, there is an amplification of 
the modulated return beam. The sec¬ 
ondary emission from the disc goes into 
the election multiplier surrounding the 
cathode structure. The multiplier is 
similar to those found in some high- 
gain multiplier phototubes; its output 
is fed to a vacuum-tube video amplifier. 

The .sensitivity of the image orthicon 
is coniparal)lc to that of the human eye; 
it is considerably greater than that of 
high-.sensitivity motion-picture film. In 
fact, a single candle provides enough 
illumination to transmit a television 
picture. It does its best work at com¬ 
paratively low light levels, where the 
output is directly proportional to the 
light. Where the light is very bright, 
changes in illumination do not produce 
a change in output, so an icono.scope is 
preferable—though the image orthicon 
can be u.sed. 
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Th6 osssntial ©quipmont for a r®mot© felocost shown h©r© Is porfobi©—a minlotur© station. 




























































Circuits for Horizontal A. F.C. 


Oiwrotion of 
ill horizontol 


mitomotic f roqiieiicy control circuits 
sicccfi oscillators of TV rccciccrs 


m 

By LOUIS E. GARNER, Jr. 


I T IS of liu* Utmost iiiiporiancc in tele¬ 
vision to avoid picture distortion, 
that the frequeney of the horizontal 
sweep circuit in the receiver be ex¬ 
actly ecjual to that of the sweep in the 
camera tube. In addition, the phase re¬ 
lationships between the two sweeps 
must he correct—the sweep for a par¬ 
ticular line in the receiver must start at 
the .same time as the sweep scanning 
that line at the transmitter. 

For this rea.son, synchronizing pulses 
are .sent as part of the ti ansniitted tele- 
visi<m signal, and these pulses are used 
at the receiver to synchronize the sweep 
cii-cuits. There are a number of ways of 
utilizing the syne pulses, the simplest 
being to use the pulses to trip a single- 
stroke sweep circuit. 

Such a method, while theoretically 
i<leal, falls down in practice for several 
reasons. First, where the pulse varies in 
strength, as may he the case when tun¬ 
ing from station to station, the sweep 
wiilth may also vary. Second, if the 
imlse should fail to be present at a par¬ 
ticular line, the sweep would not occur. 
And thir<l. a noise pul.^e would hav<‘ no 
dilliculty in tripping the sweep at the 
wrong time, 

I^ecause of the ditticulties encoun¬ 
tered with single-stroke, i)ulse-con- 
trolled sweeps, self-oscillating sweep 
circuits are univei'sally used in nuxlern 
television .<ets. Hut this brings up the 


problem of controlling both the tre- 
(luency and idiase of a local oscillaitu', 
while at the same time avoi<ling troubles 
introduced by noise pul.ses. A number 
of automatic-frequency control ta.f.c.) 
circuits have been devised and put into 
use, but most are of four basic types. 

A very popular a.f.c. circuit, used by 
KCA, Admiral, Motoiola, and othei's, is 
shown in simplified form in Fig. I, 

The (ilvb is conneete<l as a conven¬ 
tional Hartley oscillator, its operating 
frequency depending upon the resonant 
frequency of a tuned circuit consisting 
of primary coil L2. distributed capaci¬ 
tance. anti the dA('T reactance tube, 
('apacitors Cl and C2 provide the nec¬ 
essary feedback from the plate ciicuit 
to the grid-cathode circuit of the 
.<0 that the plate current of the tube 
lags the plate voltage by DO degrees. 
The (IACT thus acts as an inductance 
shunting L2. 

How much inductance the tube pre- 
."CiUs is delermine<l by its plate current 
which, in turn, is dependent upon grid 
bias. If the bias is increased, the plate 
vu \ rent is reduced, and the tube acts as 
an inductance of higher value. Thus, it 
the negative d.c. voltage on the grid of 
the dACT is increased, the operating 
frecjuency of the GKd oscillator is re¬ 
duced. When the bias voltage is re¬ 
duced, the operating frequency is in- 
cleased. 



The output fnmi the plate circuit <d‘ 
the (ilvd oscillator is fed to a ditleren- 
tiating circuit (not shown), and the 
pulse produced controls a tube used to 
di.^eharge a capacitor in a conventional 
K-(' sawtooth generator. The sawtooth 
is amplilied and used for sweep pur¬ 
poses. 

(’oil I.l is couph'd to L2, ami the 
sine-wave v<illagc appearing across it is 
ajiplied to the dioclc plates. The hori¬ 
zontal pulse from the sync ampliti<‘r is 
applied io the diodes through coupling 
ca}>a< it<»r Thus, the a.c. voltage aj)- 
plied to diodes IM and 1)2 consists ot 
luiih a pulse and a sine wave, having 
a combined wave shaiie as shown in 
Fig. 2-a. 



Fig, 2—Woveshopes opplied to 6AL5, Fig. 1. 


The vidtages applied to HI and D2 
ace eipial. The sine-wave components 
are 180 degrees out (d’ phase, but the 
pulse is in pha.'-ie on the two plates. 

.A d.c. voltage appears acro,<s Ud 
when Dl conducts on positive iieaks. .A 
similar <l.c. voltage' ap])ears across K4 
when 1)2 comiucts. The voltage across 
either resistor depends on the ampli- 
tmle of the positive a.c. peaks. 

When the applied voltages are equal 
(El E2 in Fig. 2-a), the total d.c. 
voltage across both resistors is zero, 
since the resistors are connected back- 
to-back. The bias apiilied through HI 
and K2 to the gri<l of the (>AC7 reac¬ 
tance tube is the -2 volts supplied to 
the lower end of R4. 

Suppose now that the frequency ol 
the local horizontal sweep oscillator be¬ 
comes less than that of the incoming 
sync pulses. The position of the pulses 
on the combined wave a implied to the 
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diode plates shifts as in Fig, 2-b. The 
positive voltage applied to D1 exceeds 
the voltage applied to D2, Thus, the 
voltage across R3 becomes greater than 
that across R4, and the d.c, drops no 
longer cancel. There is a net positive 
voltage left over which cancels part of 
the negative bias voltage and thus 
1 educes the ()AC7 grid bias. 

The reduction allows the plate cur¬ 
rent to increase, causing the tube to act 
like an inductance of snialler value 
< shunted across L2), raising the oper¬ 
ating frequency of the oscillator and 


(of the sawtooth) is balanced by the 
current flow on negative half-cycles. 

Let us now consider the condition 
with both voltages (pulse and saw¬ 
tooth) applied simultaneously to the 
diodes Dl and D2, If the pulses occur 
while the sawtooth voltage is passing 
through zero, as is desired, there is 
still no d,c. voltage between point A 
and ground, since the average voltage 
applied to each diode is ecpial. 

Suppose, howevei*. that the frequency 
of the local sweep changes so that the 
pulses are no longer in step with the 
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If the shift should occur in the op¬ 
posite direction—if the sync pulses 
should occur while the sawtooth is neg¬ 
ative—D2 conducts more heavily than 
1)1. and there is a net negative voltage 
between point A and ground. This nega¬ 
tive voltage, amplified by the direct- 
coupled triode and applied to the grid 
of the multivibrator, causes a fre¬ 
quency shift in the opposite direction, 
again bringing the sweep back into 
step with the sync pulses. 

One of the simplest a.f.c. circuits, 
that used in late versions of the Motor¬ 
ola VT-71 television receiver, is shown 
in Fig, 4. This a.f.c. circuit applies a 
d.c, voltage to the grid of a blocking 
oscillator, thus controlling its oper¬ 
ating f 1 * 0(1 uency. 

The sync pul.^es delivered hy the sync 
amplifier tube excite the tuned primary 
circuit LI-Cl of transformer T. The 
sine-wave voltage appearing across the 
secondary winding L2 is applied to the 
diode. This sine wave appears as in 


Fig. 3—A.f.c, circuit which controls operating frequency of a multivibrator sweep oscillator. 


bringing it hack in st 'p with the incom¬ 
ing sync pulses. 

Should the frequency of the horizon¬ 
tal sweep oscillator drift in the op¬ 
posite direction (Fig. *J-c). the opposite 
action would occur to coricet the error. 

We see. therefore, that this a.f.c. 
circuit is quite similar to the a.f.c. cir¬ 
cuits sometimes used to conti’ol the 
local oscillators in superheterodyne re¬ 
ceivers, A reactance tube is shunted 
across the tuned circuit of the local 
oscillator, and the reactance tube is con¬ 
trolled by a d.c, voltage obtained from 
a discriminator. 

An a.f.c. circuit used to control the 
operating frecjuency of a multivibrator 
sweep oscillator is shown in Fig. 3. .A 
circuit similar to this has been used 
in some (ieneral Kltciric and Stewart- 
Warner receivers. 

The pulses from the sync amplifier 
are fed to the transformer, which has a 
center-tapped secon lary connected to 
diodes Dl and D2. .4 positive pulse is 
applied to the plate of Dl, and a nega¬ 
tive pulse to the cathode of D2. 

When the plate of 1)1 is positive, the 
current flow is from the cathode to t 
plate of Dl. througl U1 to ground, and 
from ground through (’1. U2. and C2 
back to the cathode .\t the same time, 
however, the cathode of 1)2 is negative, 
and the current th \v from thi.s diode 
through R2. Cl, and C2 is in the op¬ 
posite direction, Tlius, with only the 
sync pulses applied, the current flows 
through R2, Cl, and CJ cancel, and no 
voltage appears he ween point A and 
ground. 

A sawtooth voltage obtained from a 
winding on the horizontal output trans¬ 
former is also applied to the diodes. 
Diode Dl conducts on the positive half 
of the sawtooth, and D2 conducts on the 
negative half-cycles. If the time constant 
(»f R2, Cl, and C2 is large enough, the 
average d.c. voltage between point A 
and ground will remain at zero, since 
the current flow on positive half-cycles 


sawtooth signal—that is, suppo.<e that 
the sync pulses no longer occur when 
the sawtooth Is at zero. 

If the sawtooth or the pulses shift in 
frequency so that the pulse.s occur 
1/2 l2SN7‘GT SYNC AMPL 



Fig. 4—Simple a.f.c. used in Motorola VT-71. 

while the sawtooth is positive, then 
diode Dl receives a higher positive 
voltage than D2 and conducts more 
heavily. The currents flowing through 
K2. Cl, and C2 no longei* cancel. The 
result is a po.sitive voltage from point 
A to gi’ound. 

This positive voltage is amplified hy 
the triode d.c. amplifier and applied to 
the multi vibrato!* sweep oscillator 
through I\‘> and R4, changing the sweep 
fretpiency and bringing the sweep hack 
into step with the pulses, 

)/2 6SN7*6T 


Fig. .5-a. 

.At the same time a sawtooth voltage 
(Fig. o-h) from the horizontal sweep 
output is applied to a differentiating 
circuit consisting of R2 and C2. The 
pulse (Fig. 5-c) appearing across R2 
is applied to the diode in series with 
the sine-wave voltage, so that the final 
Voltage appearing across the diode is 
a combination of pulse and sine wave 
a.< in Fig. .'S-d, 

The diode conducts only when its 
plate is positive, however; therefore, 
the d.c. voltage appearing across diode 
load resistor R3 depends upon the am¬ 
plitude El of the applied a.c. voltage 
shown in Fig, 5-d, The d.c, voltage 
across K2> determines, ]\\ part, the op¬ 
erating frequency of a blocking oscil¬ 
lator tised to produce the sawtooth 
sweep. 
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Fig. 5—Wave shapes for VT-71 a.f.c. system. 
I/2 6SN7-GT 



Fig. 6—Horizontal automatic frequency control circuit used in newer RCA and GE TV sets. 
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Ripple components of the d.c. across 
R3 are bypassed with a capacitor (not 
shown). 

Suppose, now, that the sweep fre¬ 
quency becomes greater than the sync 
frequency. The pulse derived from the 
sawtooth sweep then occurs sooner and 
“rides** up the sine wave as shown in 
Fig. 5-e, increasing the peak voltage E2 
applied to the diode. This increases the 
d.c. voltage across R3. 

The increased bias voltage across R3, 
applied to the grid of the blocking os¬ 
cillator, lowers its operating frequency, 
bringing the pulses back into step with 
the sine-wave signal. 

If the sweep frequency becomes 
lower, the pulse position shifts in the 
opposite direction as shown in Fig. 5*f, 
and the voltage across R3 is reduced, 
allowing the blocking oscillator to speed 
up. 

Loading resistor R1 broadens the re¬ 
sponse of tuned circuit Ll-Cl so that its 
frequency response will not be too 
sharp, nor the component values crit¬ 
ical. 

One of the newer horizontal a.f.c. 
circuits, used in later model RCA and 
G-E television receivers, is shown in 
Fig. 6. 

Half of a 6SN7-GT (V2) is connected 
as a blocking oscillator, discharging 
capacitor Cl (charged through Rl) 
periodically and producing the saw¬ 
tooth sweep voltage A which is applied 
to the horizontal sweep amplifier tube. 
Transformer T provides the feedback 
between plate and grid circuits neces¬ 
sary for blocking oscillator operation. 

The frequency of the oscillator is 
controlled, in part, by the d.c. bias 
voltage applied to its grid. As the bias 
voltage is increased, the operating fre¬ 
quency is reduced and vice versa. 

The high negative d.c. voltage pres¬ 
ent on the grid of the blocking oscil¬ 
lator is applied through resistor R3 to 
the grid of VI; therefore, this tube is 
normally cut off. Also applied to the 
grid of VI (through R6) is the saw¬ 
tooth sweep A and a pulse B obtained 
from the horizontal output transformer. 
The negative-going pulse and the saw¬ 
tooth signal combine to give a trape¬ 
zoidal wave C. 



Fig. 7—A.c. signal applied to grid of VI (Fig, 
6) for several horizontal oscillator conditions. 


Positive sync pulses D from the sync 
amplifier are also applied to the grid 
of the control tube so that the result¬ 
ing a.c. signal on the grid of this tube 
is as shown in Fig 7-a. The tube con¬ 
ducts only when the combined signal 
goes sufficiently positive to overcome 
the high negative bias. Thus, the con¬ 
trol tube conducts only during the small 
positive pulses (shaded) in Fig. 7-a. 

When the control tube conducts, the 


low-pass filter network C2-R2-C3 (Fig. 
6) is charged due to cathode-current 
flow. The amount of d.c. voltage devel¬ 
oped across this network depends upon 
the time during which the tube con¬ 
ducts (and hence upon the width of the 
positive pulses). 

The d.c, voltage appearing across 
this network is applied through R4 and 
R5 as bias to the grid of the blocking 
oscillator and thus helps to determine 
its operating frequency. 

When the sweep oscillator is in sync 
with the incoming pulses, the sync 
pulses fall partially into the negative 
peaks of the trapezoidal wave shown 
dashed in Fig, 7-a, 

Suppose, now, that the frequency of 
the local oscillator drops below that of 
the incoming sync pulses. The sync 
pulses no longer fall partially into the 
negative peaks of the trapezoidal wave, 
and the positive pulse width becomes 
greater as shown shaded in Fig 7-b. 

When this happens, the control tube 
conducts over a longer period of time, 
and the positive voltage across network 
C2-R2-C3 becomes greater. This posi¬ 
tive voltage (with respect to ground) 
reduces the grid-bias voltage on the 
blocking oscillator, allowing it to speed 
up an(i come back into step with the 
incoming sync pulses. 

On the other hand, if the frequency 
of the blocking oscillator becomes 
greater than that of the incoming sync 
pulses, then the pulses fall more into 
the negative peak as shown in Fig. 7-c. 
The positive pulse width applied to the 
grid of the control tube becomes smaller 
as shown shaded in Fig. 7-c, and the 
tube does not conduct over as long a 
period of time. 

In this case, the voltage across the 
filter network becomes smaller, allow¬ 
ing the negative bias to increase, and 
the frequency of the sweep oscillator is 
reduced, again bringing it back into 
sync. 

The present tendency in television re¬ 
ceiver design is to reduce cost without 
impairing performance by using fewer 
tubes and components, at the same time 
employing more efficient and simpler 
circuits. This tendency is demonstrated 
in the last two horizontal a.f.c, cir¬ 
cuits (Figs. 4 and 6). Note that both 
of these circuits use only one tube in 
addition to the oscillator tube, com¬ 
pared to the two or more tubes em¬ 
ployed in the earlier circuits. 


TV STATION LIST 

Sf of Ions on fAe atr May 20. 1949 


City Call Channel 

Albuquerque, N. Mex. KOB-TY 4 

Atlonto. Go. WAGA-TY 5 

Atlanta. Ga. WSB-TY 8 

Boltimore. Md. WAAM 13 

Boltimore. Md. WBAL-TY 11 

Boltimare, Md. WMAR-TY 2 

Boston. Moss. WBZ-TY 4 

Boston. Moss. WNAC-TY 7 

Buffalo. N. Y. WBEN-TY 4 

Chicogo. III. WBKB 4 

Chicogo. III. WENR-TY 7 

Chicogo. III. WGN-TY 9 

Chicago. III. WNBQ 5 

Cincinnoti. Ohio WKRC-TY 11 

Cincinnoti, Ohio WLWT 4 

Clevelond. Ohio WEW5 5 

Clevelond. Ohio WNBK 4 

Columbi s. Ohio WLWC 3 

Dayton. Ohio WHIO-TY 13 

Doyton. Ohio WLWD 5 

Detroit. Mich. WJBK-TY 2 

Detroit. Mich, WWJ-TY 4 

Detroit. Mich, WXYZ-TY 7 

Erie. Pa. WICU 12 

Fort Worth. Tex. VYBAP-TY 5 

Houston. Tex. KLEE-TY 2 

Los Angeles. Calif. KFI-TY 9 

Los Angeles. Calif. KLAC-TY 13 

Los Angeles. Collf. KNBH 4 

Los Angeles. Colif. KTLA 5 

Los Angeles. Colif. KTSL 2 

Los Angeles, Calif. KTTY 11 

Louisville. Ky, WAYE-TY 5 

Mennphis. Tenn. WMCT 4 

Miami. Flo. WTYJ 4 

Milwaukee, Wis. WTMJ-TY 3 

Nework. N. J. VYATY 13 

New Haven. Conn. WNHC-TY 6 

New Orleans. La. WDSU-TY 6 

New York. N. Y. WABD 5 

New York. N. Y. WCBS-TY 2 

New York. N. Y. WJZ-TY 7 

New York. N, Y. WNBT 4 

New York. N. Y, WPIX H 

Philodelphio. Pa. WCAU-TY 10 

Philodelphio. Pa. WFIL-TY 6 

philodelphio, Po. WPTZ 3 

Pittsburgh. Pa. WDTY 3 

Richmond. Vo. WTYR 4 

Salt Loke City, Utah KDYL-TY 4 

Son Diego, Colif, KFMB-TY 8 

Son Froncisco, Colif. KPIX 5 

Son Froncisco, Calif, KGO-TY 7 

Schenectady. N, Y, WRGB 4 

Seattle, Wash. KRSC-TY 5 

St. Louis. Mo. KSD-TY 5 

St, Paul. Minn. K5TP-TY 5 

Syracuse. N. Y. WHEN 8 

Toledo. Ohio WSPD-TY 13 

Woshington. D. C, WMAL-TY 7 

Washington. D. C. WNBW 4 

Woshington. D. C. WOlC 9 

Washington. D, C, WTTG 5 


TELEVISER CONTEST CLOSES SEPTEMBER 1 

The $100*prize television receiver contest announced by RADIO-ELECTRONICS in the 
May issue closes at noon on September 1. 1949. according to contest Rule 8. which you 
will find on page 20 of your May copy. September is not loo far off, so this is a reminder 
to get to work. 

Here is a brief summation of the rules to refresh your memory: 

The purpose of the contest is to encourage simpler television circuits; so the fewer the 
tubes the better the rating (Rule 1), C-R and rectifier tubes donY count but crystals used j 
instead of vacuum-tube diodes will count as half a tube each. 

Don’t send in the set: send photos and written description (Rule 2) plus, of course, " 
schematic. The set need not cover both bands (Rule 3), but it must receive audio as | 
well as video. The winner keeps his set but descriptions and photos become our property 
(Rule 4). Space rates will be paid for the story in addition to the prize. You must build 
I a set; mere ideas will not be accepted (Rule 6). | 

^ Good luck! I 
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.1 n<»ii* ci.c.-if.e.. t.r.f. set 
gives fi3-sqtuire-ineh image 
at east of only about St50 


By MAJOR RALPH W. HALLOWS 


P erhaps the most interesting 
Hritish televiser on sale today is 
the “His Master’s Voice” table- 
model type 1807. It is by far the 
clieai)est of its class for I know of no 
other sound-and-vision receiver show- 
inj^ a 63-square-inch picture at a price 
approaching that of this H.M.V. model 
($150.00). 

Its low price, however, is very far 
fiom being its only point of interest. 
Actually it contains a numbei- of novel 
featui*es, some of which are highly 
oiiginal and all of which are striking. 
Here aie a few of them: 

1. It is a genu ne a.c.-d.e. instrument 
giving equally good results with either 
alternating or d.rect eurrent. 

2. It provides both vision and the ac¬ 
companying sountl reception with only 
14 tubes. 

3. Its power consumption is only 130 
watts, so it opei ates economically. 

4. It weighs only 30 pounds, and its 
size is but 10^/^ x 13% x 19 inches. 
Therefore it is readily transporteil by 
automobile and can be operateil from 
a wall .socket anywhere in an area cov¬ 
ered by TV transmissions. 

5. It incorporates the new Emiscope 
catliode-vay tube with an aluminum- 
backed screen which, for a given anode 
voltage, has about twice the brilliance 
of standard types. 

6. It has a permanent-magnet focus¬ 
ing system that is so stable that it sel¬ 
dom needs more than very incidental 
attention. 

7. Several other controls have been 
just as successfully stabilized—con¬ 
trast, width, horizontal hold, height, 
and vertical hold. 

8. The x'esult is that there are only 
two knobs at the front of the set. One 
operates a combined on-off switch and 
brightness control. The second controls 


the volume. All other controls are 
grouped at the back of the set. 

Since the H.M.V. Model 1807 is man¬ 
ufactured in England for the home 
market, it was designed for BBC’s 405- 
line, 50-frames-per-second, positive- 
picture modulation system. The design, 
though, should be readily adaptable for 
working on other TV systems. 

One ciicumstance that helps to make 


possible the cheapness and simplicity of 
this set is that only one station is on 
the air in any area of Britain. (At pres¬ 
ent only the London station is operating 
but others will open in the not-too-dis- 
tant future.) That eliminates the bulky 
and expensive tuners, turrets, and in¬ 
genious but complicating channel selec¬ 
tors necessary for reception in the U. S. 
Selectivity 'sn’t very important over 


The power-audio chassis of the 1807 contains the dry-disc rectifier, amplifier, and speaker. 
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here either so a fixefl-tune<l t.r.f. circuit 
will do all the r.f. work that’s needed. 

TTie primary of the antenna trans¬ 
former T1 is so arran^^ed that it works 
equally well with co-axial cables or 
ribbon-type transmission lines. 

Vl and V2 act as r.f. amplifiers for 


both audio ami video si^inals. The sip:- 
nals are separated at the output of 
V2. The sound signal is taken from the 
cathode through T2, and the vision sig¬ 
nal from the anode through T:k The 
circuit Ll-Cl is a trap tuned to reject 
the audio signal. V3 is the vision r.f. 


atiiplifier, and V6 the soun<l r.f. ampli¬ 
fier. The diode plates of V7 are 
strapped together an<l form the sound 
detector. The voltage across the diode 
load is fed to the grid of the triode 
section of the tube for a.f. amplirtca- 
tion. V8 is a conventional output 
pentode. 

The output of V3 goes to the vision 
detector V4, one half of a dual diode. 
The video amplifier V5 uses a novel 
arrangement. Additiotial bias is pro¬ 
vided by bleeding the current from the 
hold and brightness controls through 
the cathode resistor IM to allow maxi¬ 
mum grid-volt age swing. Direct coup¬ 
ling is used lietween V5 and the cath¬ 
ode of the C-R tube. 

K2 takes the sync pulses from the 
plate of V5 to the sync separator V9. 
The sync pulses arrive as positive volt¬ 
ages on the grid of VP and drive the 



The video chassis. The single fronf-ponel picture control—brightness—projects at right. 



This is the complete 14-tube oudio-video-power circuit. Notica simplicity of diogrom compared to most others. Set is fixed-tuned t.r.f. 


RADIO-ELECTRONICS for 






































































































































































































Televisiioii Kews 


2$l 



Underside view of audio-power chossis. Volume control, right, Is operated from the panel. 


tube into the grid-current region, thus 
producing a negative bias across the 
grid resistor. The picture signals, be¬ 
ing of negative voltage, drive V9 be¬ 
yond its cutoff point. The double-triode 
VI0 generates the line and frame oscil¬ 
lations. The frame oscillator is trig¬ 
gered by the pulses reaching its anode 
through the integrating circuit C2, R3, 
and R5. The line-oscillator is fed by 
the differentiating circuit R4, R6, and 
the 220-p|if capacitor. A cost-saving 
measure which works very satisfacto¬ 
rily is taking the drive voltages for the 
frame output (VI1) and line output 
(V12) tubes from the grids of VlO. 

R7 controls the frame oscillation fre¬ 
quency and forms the vertical hold 
control, while R8 in the cathode circuit 
of Vll governs the amplitude and 
forms the height control. The vertical 
linearity control is preset. 

The output of Vll is fed through C4 
to the frame deflector coils L2, and that 
of V12 is fed to the line deflector coils 
through the transformer T4. When V12 
cuts out, a surge voltage is set up 
across the primary and auxiliary wind¬ 
ings of T4. This voltage, rectified by 
V13 and smoothed by C5, is fed to the 
anode of the C-R tube. 

The only remaining feature of the 
circuit calling for comment is the use 
of the diode V14, This is used to damp 
and rectify the overswing voltages pre¬ 
sent in the secondary of T4 and to 
apply them as additional B-voltage to 
the plate of V12. 

Permanent magnetic focusing is now 
being used in a number of British tele¬ 
visors. This method of focusing is based 
on the fact that for a given electron 
velocity—which depends directly on the 
anode voltage—a magnetic field of a 
definite intensity will produce a sharp¬ 
ly focused spot on the C-R tube. 

In this set, the focusing magnet is 


designed and placed to produce a sharp¬ 
ly focused spot with approximately 5 
kv on the anode. The focus control, in 
conjunction with the cathode capaci¬ 
tance of the line output tube, controls 
the line flyback period. Therefore, it 
also controls the anode voltage ob¬ 
tained by rectifying the surge voltage 
across the primary of the output trans¬ 
former. The focus control is varied un¬ 
til the anode voltage is correct for the 
focusing magnet used. 

In my opinion, the H.M.V. 1807 
marks an important forward step in 
televiser design and construction. It 
shows how good reproduction of both 
the sound and the vision broadcast by 
TV stations may be obtained with a 
modest number of tubes used in ingen¬ 
ious but inexpensive circuits. It proves, 
in a word, that “television for aU“ is 
no mere figure of speech. 



How chassis and tub» are set in the cabinet. 


Conditions Affecting 
TV Image Resolution 

By NATHANIEL RHITA 

T here is considerable difference in 
quality between a photograph and 
TV picture. Photographic film has very 
fine grain. It can be enlarged many 
times to disclose more picture detail. 
TV is more limited. Regardless of 
image size there are less than 500 pic¬ 
ture elements or lines from top to bot¬ 
tom. A photo or magazine half-tone 
may be observed satisfactorily at less 
than arm’s length; TV requires a much 
greater minimum viewing distance. 

The minimum distance for a 10-inch 
kinescope (about 6 x 8-inch picture) is 
approximately 4 feet. This distance 
varies in proportion to kinescope (or 
projected image) size. Beyond this 
minimum distance the individual pic¬ 
ture elements begin to blend together 
to form a “solid” image. Poor vision 
permits a shorter distance for satis¬ 
factory viewing, of course. 

Unlike film, TV images may have 
different degrees of vertical and hori¬ 
zontal definition. The first is fixed by 
FCC standards at 525 horizontal lines 
per image. About 1^/t of these are lost 
during blanking periods, (Incidentally, 
this is considerably better than the 
British standard of 405 lines.) The 
kinescope spot must be small enough to 
resolve or bring out each individual 
line. This is easily done with a cor¬ 
rectly focused beam, except in the small 
3-inch and possibly the 5-inch tubes. 

Horizontal definition depends upon 
receiver bandwidth. If the band is too 
narrow the beam intensity cannot 
change rapidly, therefore fewer pic¬ 
ture elements can be resolved. The re¬ 
sult is a fuzzy or “soft-focus” outline 
where there should be a sharp one. 

Vertical resolution may be checked by 
observing the raster. Each horizontal 
line should appear distinct. The beam 
should be focused foi' maximum sharp¬ 
ness. 

Horizontal resolution may be checked 
with standard TV test patterns, espe¬ 
cially the vertical wedges. The thin 
lines are resolved near the bull’s-eye if 
the receiver bandwidth is 4 me or 
more. At the outer end of the wedges, 
the lines are twice as thick. A band¬ 
width of about 2 me will bring these 
out. In any case interference and ghosts 
may distort the pattern and give the 
effects of a narrow band. 

The aspect (wi<lth-height) ratio of a 
TV image is 4 to 3. Since the vertical 
resolution is fixed at 490 lines, there 
must be 653 resolved elements across 
the screen for equally good horizontal 
resolution. This is equal to 325 complete 
cycles in 53 microseconds, the time 
needed for the beam to cross the screen. 
There are 6 cycles per microsecond, so 
the required bandwidth is 6 me per sec¬ 
ond. Since TV receivers have less band¬ 
width than this, their vertical resolu¬ 
tion is better than the horizontal. 
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W ITH television stations 
spreading like wild lire across 
the land and receiver instal¬ 
lations following them, a 
chief interest of every receiver owner 
and installation man is video antennas. 
Manufacturers are responding to the 
demand with a variety of styles, qual¬ 
ities, and arrangements, ranging from 
the simplest dipole to the most elaborate 
arrays — assemblies that before the war 
would have been expected only at some 
high-frequency-research laboratory or 
possibly atop the shack of some learned 
and super-ambitious ham. 

The problem of television reception 
is basically a very simple one. But like 
so many uncomplicated procedures, the 
little there is to be done must be <lone 
right. The antenna must intercept a 
satisfactory amount of energyV the en¬ 
ergy it takes must come from a single 
source to avoid gliosts; and it must 
provide a reasonal)ly good match to its 
transmission line. To satisfy these con¬ 
ditions in locations with widely differ¬ 
ing characteristics, there are arrays 
with more or less gain, sharper or nar¬ 
rower acceptance angles, smaller or 
broader bandwidths, and impedances to 
match various types of line. To top off 
the lineup, there are masts, mounts, 
towers — all the simple but indispensable 
accessories that a<id the finishing 
touches to an expert and effective in¬ 
stallation. 

No one antenna is better, per sc, than 
any other, assuming both are designed 
with established engineering principles 
in mind. It all depends on where you 
live and what your physical facilities 
are. A simple dipole may perform as 
well in a city living room as a 16-ele¬ 
ment beam on a 50-foot tower in the 
country. 

So let's look over the field and see 
what's being offere<l. 


// 

^ : 


Outdoor arrays 



A variation from conventional dipole 
design, the All-channel Antenna Model 
^'W (Gon^et Go., Burbank, Calif.) has 
substantially uniform response on all 
channels while maintaining directivity. 
When used with 300-ohm line, the 
standing-wave ratio is low. The ele¬ 
ments and mast are made of aluminum 
alloys. .4 reflector kit is made for loca¬ 
tions with severe ghost problems. 

Another variation from conventional 
dipole arrangement is the stacked array 
of “conical" elements (see photo) made 
by JFD Manufacturing Co., Inc., num¬ 
bered TA160. The units may be made 
into single-element antennas or used 
with a reflector or stacked. Standing- 
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wave ratio is low on all TV frequencies. 

Stacking kits, numbered 11 l-.HOl and 
lli-302 are made by American Phen¬ 
olic Coi p., Chicago, under the Amphenol 
label. These are single- and double-bay 
assemblies, each consisting of a high- 
and low-band folded dipole and re¬ 
flector, plus symmetrical feeding bars 
and hardware. 

An antenna-and-reflector array is 
made by Oak Hidge \iitciiii;i<«. Intended 
for fringe-area reception and called the 
Fringcinastcr, its front-to-back ratio 
is 4 to 1. 

A four-element array offered by La¬ 
pointe Plascoiiiold Coi p. of Unionville, 
Conn., under the Vcc-D-X tiade name, 
is a variation on the design of the .Jap¬ 
anese scientist, Yagi. The driven ele¬ 
ment matches 300-ohm line and the 
antenna has a high front-to-back I'atio. 
Klements are made of duralumin, the 
parasitic elements 1 inch in diameter on 
the low-band arrays and inch on 
the high. Each array is cut for a spe¬ 
cific channel; several may be mounted 
on one mast. 

A folded-dipole-and-reflector unit 
called Sn:ip-(»ni is made by Ily-Liti* 
Antennae, Inc., Bronx, N. Y., consisting 
of three pieces—the upper- and lower- 
band folded-dipole-and-re fleeter assem¬ 
blies and the mast. The elements fold 
up, as the picture shows, so that the 
installation man need only unfold them, 
rather than take time to assemble indi¬ 
vidual pieces of hardware. 

The I *n I made by Vert rod Corp., 
New York, is a folded-dipole-reflector 
assembly, with separate arrays for high 
and low hands. It is more versatile than 
the usual antenna, however, as it may 
be connected for 72- or 300-ohm line 
and is assembled with thumbscrews— 
no tools are needed. 

The hitiipli-Flex antenna made by 
Kafliari Corp.. Cleveland, Ohio, consists 
of basic folded-dipole- reflector assem¬ 
blies for low and high bands. The units 
can be combined in any desired mul¬ 
tiple array. 

The A It I..- 12 (Anirnna Rrsearcli I..ab- 
oratory, lnc.. Columbus, Ohio) consists 
of a folded dipole in a corner reflector. 
It is effective over all channels and 
matches .300-ohni line. According to the 
maker, standing-wave ratio varies from 
6.75 to 1, and the directivity gain over 
a half-wave dipole ranges from 6.5 tc^ 
13. The weight of the unit is about 30 
lb., and its dimensions are roughly 9 x 
6 X 3 V 2 feet. A 10-foot mast is supplied. 

A multi pie-reflector array made by 
Tricrafl Proflucts Co., Chicago, Model 
1000 has very narrow beam width and 
gives more than 10 db gain over a half- 







wave dipole in the hij?h band. Gain in 
the lower band is 5.5 db. 

The Diioband I) aniennu. made 

by Dudorlric Prodiirls C«., Inc., Jersey 
City» N. J., is basically a folded dipole 
with reflector. The folded dipole, cut 
for the low band, is l)ent to a 90-degree 
angle, with the result that both high- 
aiul low-channel signals are ])icked up 
with almost eciual gain and directivity. 
Three reflectors complete the assembly. 
These are tuned to the three low-band 
channels in use in the area; reflectors 
for any of the lower channels are avail¬ 
able. Models for either 300- or 75-ohin 
line are made. 

The Vidi-Ma>i€*r aniciinas, made by 
Connuiinicalion l\!«*aHiir<Mncii!s I.aI>ot'a- 
toi y, I nr.. New York, are available in 
three models, all-band, high-hand, and 
low-band. Two folded dipoles of un- 
ecpial length are diiven by a phasing 
section in a close-spaced array. Front- 
to-back ratio is said to be higher than 
that of other two-element, broad-band 
arrays. Models are 73, 74, and 88. 

An especially interesting antenna is 
IU1.4's reversible beam. Front-to-back 
ratio is so great that for practical pur¬ 
poses it can be assumed to be unidirec¬ 
tional. The <lirection can be reversed at 
will, however, by a switch near the 
televiser. This is made possible by a 
diplexer, a bridge made of four quar¬ 
ter-wave lines, one of which is trans¬ 
posed. An absorbing resistor and the 
receiver are connected to the two pairs 
of bridge terminals. Four dipoles are 
arranged in the foi m of a square (see 
photo) and connecteil to the diplexer. 
Open-wire V’s attached to each dipole 
effectively shorten them for reception 
of high-hand signals, so that all TV 
channels are received well. 

Indoor and window aerials 

CainlMit-ii, Inr.. Woodsidc, N. Y.. is 
the maker of the indoor telescoping 
dipole (Majorette Mo<le) TA.59) shown 
in tlie photo. The arms can be extended 
to a total half-wave on the lowest chan¬ 
nel. They can he spread out or moved 
in to a V, as shown. 

Similar indoor V antennas are made 
by Kadion, Chicago; JFD Manufartiir- 
ing Co., Inc.. Brooklyn. N. Y. (the Tele- 
Vee) ; Oak Ridge Aiitenna». New York; 
111911 line Corp. of Aiiieriea (the Wasp) ; 
Fbilsoii Manufacturing Co.. Inc.. New 
York (the INn lti-Tele) ; Delson Manu¬ 
facturing Co., New York (JifTv Junior) ; 
^’ard IVodiict9 Corp.. Cleveland, Ohio 
(TVI-19) ; and Electro-Sicel Products, 
Inc., Philadelphia, Pa. (Flexiron IN- 
102 ). 

The SIi«Ic-Kiilc Antenna, made by The 
Radio Crnfisnicii. Inr.,, Chicago, Ill., is 


a modified folded doublet. It consists of 
a round base with steel tape, calibi ated 
in TV channel numbers, coming out the 
sides as shown in the photo. A lever 
actuates a spring mechanism, auto¬ 
matically rolling the tape hack into the 
base when listening is completed. 

Made by EIcciro-SiccI Products, Inc., 
the Flextroii, consists of an insulated 
base and tliree square aluminum-rod as¬ 
semblies, The ends of the front square 
are connected to 300-ohm transmission 
line and one end of each of the others 
is wired through a switch in the base to 
one side of the line. In use, the switch 
is thrown to the position giving the 
brightest picture. 

Two similar window antennas are 
made by DcUon Manufacturing Corp., 
(Model R62) and Oak Ridge Antennas 
(the \\ indow-lVniia) , both of New 
York. Each of these consists of two 
dipoles, one for the lower and one for 
the upper television bands. The smaller 
dipole may be oriented independently 
of the larger. 

The units are fixed to a window 
trame with jack bars, which are <et in 
place and then expanded until the fit is 
safely tight. 


Accessories 


Towers of light weight, high strength, 
and low cost are being made by AI- 
prodco. Inc., Mineral Wells, Tex. Of 
tiiangular construction, the tower sec¬ 
tions are each 6 feet long; any number 
can be bolted together to form high 
towers. Spring-tempered aircraft alu¬ 
minum brings the weight down to 1 lb. 
per foot. 

The Model 200 tower made by Easy- 
ilp Tower Co., Racine Wis., is a tri¬ 
angular-type, prefabricated-steel TV 
antenna design for either residential 
or commercial use. Antenna height of 
40 feet above rooftop is reached with 
the basic three-section tower anchoring 
a 10-foot pole. 

New, low-cost towers for supporting 
TV and FM receiving antennas atop a 
roof are made by Wincharger Corp.« 
Sioux City. Iowa. They are self-sup¬ 
porting, requiring no guy wires. The 
towers are built in two heights and 
accommodate a pipe extension which 
can be raised and lowered for installa¬ 
tion and service. The towers will sup¬ 
port antennas 10 or 20 feet above the 
roof. Laboratory tests show that the 
structures will withstand 70-mile-per- 
hc'ur winds. 

With the Teniia-Roior (.Alliance Mfg. 
Co.. Alliance, Ohio) a TV or 
FM antenna can be rotated to 
the position which gives 
optimum reception. 
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The hi-fi tuner-amplifier. Notice the special method of mounting the oir trimmer capacitors. 
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The chassis holds on 807 audio amplifier os well os the t,r.f, tuner. The tuner ports are 
shown and labeled, but the omplifier components ore held under wraps in anticipation of 
an unveiling in next month's article. The chassis is II x 17 x 3 inches, mounts in o book case. 


PAIM I—Tl iNKK 

By M, HARVEY GERNSBACK 

A t 3 O’CLOCK one afternoon 22 
years agOr someone (1 forp^et 
k who) presented me with my 
first power output tube (a 
71-A as I recall). At d o’clock it was 
installed, complete with extra plate and 
bias batteries, in my Kooil old t.i'.f. re¬ 
ceiver, I turned the set on. At dtOl 
the hie:h-fidelity buj? bit me. I’ve nevei' 
completely recovered from that first 
attack, and periodically I have a recur¬ 
rence of hijrh-fidelity fevei-, 

Aly last attack struck me while in 
the Army, Since I couhln’t do anything: 
about it then, I used my spare time to 
ilesi^jn postwar project No, 1, a hi^h- 
lidelity t,r.f, liroadcast receiver for 
hiKh-(iuality, local AIvI reception. 

The final Job isn't quite like the one 
I laid out on paper in the Army, but 
it differs only in details. The lineal 
descendant of that 11)27 job with the 
71-A output, it represents two years of 
continuous at’ter-houi s’ experiment and 
development by me and iny chief as¬ 
sistant (see this month’s cover). 

The tuner section of the set (we'll 
pfet to the a,f, amplifier next month) 
contains two bandpass t,r,f, stages, 
()SK7’s (see Fijr, 1), A four-p:an>r ca¬ 
pacitor tunes the bandpass circuit, Nej*- 
ative mutual couplinpr is used. As far 
as I know, Miller Coil Co, is the only 
firm making the coils. 

The detector stage is untuned and 
uses a lN’d4 crystal diode. Another 
lX34 supplies a,v,c. A bUB tuning eye 
completes the tuner lineup. 

The power supjily (on a separate 
chassis—diagram in Fig. 2) is con¬ 
ventional, the only noteworthy thing 
about it being that it supplies 450 volts 
of d.c. at 170 ma at the input to the 
filter. We chose a slow-heating rectifier 
(a 5V4-G) to prevent this high volt¬ 
age from being applied to the circuit 
before all the other filaments are 
warmed up, A quick-heating rectifier 
wouhl bring the danger of breaking 
down filter and coupling capacitors. 

The high-voltage, high-current sup¬ 
ply is needeil for the audio amplifier. 
For the OSK? grids, 2,6 volts of nega¬ 
tive bias is developed across an 18-ohni, 
2-watt resistor in the B-minus line. In 
our power supply all filter capacitors 
are bOO-volt paper. Each capacitor may 
be made up from snialler-value units 
in parallel, Electrolytics can be used, 
of course, although they will probably 
require replacement every 3 or 4 years. 
Use at least double the amount of ca- 
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pacitance shown in the schematic if 
you use electrolytics. With the papers, 
this supply has been in use since 1935 
with the same components! 

Bandpass t.r.f. seeme<l the best idea 
because of its low noise and j 2 :ood se¬ 
lectivity without appreciable sideband 
cutting' on any part of the broadcast 
l)and. I wanted to reproduce the whole 
spectrum put <»ut by many metropoli¬ 
tan AM stations. (Contrary to popu¬ 
lar belief, AM luoadcastcrs do not have 
" to cut otf response above 5,000 or even 

10,000 cycles; many jjood stations have 
Hat response to above 10,000 cycles 
when broadca>tini>: local projrrams or 
• some of the bettcr-<|uality transcrip¬ 

tions and I'ecords.) I also wanted to 
be al)le to separate the larjre number 
of local stations within 25 miles. 

The ncy:ative-mutual-band pass cir¬ 
cuit i)retty well meets these require¬ 
ments, and, in addition, lends itself 
to simple adiustment of selectivity. 
Chanjriny: the value of capacitors Cl 
and C2 will <lo this. With .03-uf units, 
bandwidth is about 25-30 kc. Increas¬ 
ing their size will sharpen tuning:. If 
you want, you can use a three-position, 
double-pole switch to e:ive three posi¬ 
tions of selectivity (see dotted switch 
and capacitois in Fig, 1). 

Since there are no cathode-bias re¬ 
sistors, a no-signal in ini mum bias of 
2.5-3 volts must be provided for the 
0SK7*s. The 18-ohm resistor in the 
B— line of the power supply takes care 
of that. The negative voltage is ap- 
plie<l in series with the 1X34 a.v.c. 
diode, and so to the bSKT’s. The 1>U5 
cathode is connected to the —2.5-volt 
line, too. If this is not done, the i>C5 
will have a negative bias (in elFect a 
delay bias) of 2.5 volts with no station 
tune<l in am I will not otien completely. 
It will also fail to indicate the pres- 
(‘iice of weaker stations. 

The defector circuit 

The lX34 detector «liode is note¬ 
worthy chielly for the very low value 
«>f load resistance use<l with it. During 
the development of the set, we .set up 
a switching arrangement to make in¬ 
stantaneous listening comparisons be¬ 
tween a diode and an intinite-impe<l- 
unce detector. The ordinary diode de- 
m lector gets into distortion trouble with 

highly modulated signals (practically 
all broadcast programs have frequent, 
instantaneous, high modulation peaks). 
They show up unpleasantly on wide- 
range equipment. The infinite-imped¬ 
ance detector uses audio degeneration 
to get around the trouble. However, 
our listeniiig tests showed that it 
wasn’t perfect either; in fact the oidi- 
nary diode mounded better on a *’blind- 
fohr* test. We decided to try an<l im¬ 
prove the diode to reduce the trouble 
to negligible pioportions. 

The ratio of the diode’s d.c, load re¬ 
sistance to its a.c. load determines the 
maximum modulation percentage it 
can handle without distortion. Ideally, 
the a.c. load should equal the d.c. 
load. In practice, if it is nearly as laige 
as the d.c. load, low distortion will re- 
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suit, even at high modulation percent- 
age.<. Increasing the value of the grid 
resistor on the first audio tube will 
actMunplish this effect. The grid resistor 
can be increase<l only so much, however. 

Another dodge is to tap down the 
output of the diode so that the follow¬ 
ing audio l()a<l is across only a })avt of 
the <liode load resistor. That, too, has 
its limitations because tapping down 
re<iuces signal level. Howevei-, there is 
yet another way of improving the 
ratio: decrea.<e the value of the diode 
load ivsistor. 

Designed to give linear rectitication 
with much lower values of load resist¬ 
ance than a vacuum-tube diode, the 
1X34 is a natural for this teehnicpie. 
We use a diode load resistor of only 
iS,4(M) ohms. To improve matters fur¬ 
ther, the audio output is tapped ofi’ 
part of tlu* load resistor Uap is at 
.i.HHi ohms from grouml emh. .'^iiice 
the grid resistor of the first a.f. stage 
is ."O)O.(HH) ohms (for good high-fre- 
(pie’icy resptmse). the a.c. load on the 
dinde is nearly as large as the d.c. 
Inad of S,4()n ohms. 

.\s an additional precaution to keep 
the diode’s a.c. load as high as possible, 
a separate 1X34 is u.sed to develop 
a.v.c. voltage. The v.f, voltage for the 
a.v.c. diode i.< taken from the plate of 
the secotid r.f. stage where it will have 
the least shunting efi'ect on the detectin* 
diode. 

Construction 

Chassis layout was determined large¬ 
ly by the gang capacitor and the amlio 
amplifier (which is al.<o on the tuner 
cha.<.-5is). Locations of the major parts 
of the tuner are indicated in the photos. 
The antenna, bandpass, r.f., and 
untuned detector coils are mounted on 
top of the chassis between the tuning 
capacitor and the (iSKT’s. The tuning 
coils are mounted umler the chassis. 

The a.v.c. 1X34 is mounted under the 
detector coil with its 50-u.uf coupling 
capacitor. The detector lX34 is mount¬ 
ed adjacent to the detector transformer. 

For gieater stability, we use air 
trimmers, mounted on a bracket on top 
of the gang capacitor. 

Regeneration will destroy the bandpass 
characteristic of the tuner. Here are 
several ways to avoid r.f. regeneration 
or o.scillation trouble: First, mount the 


U.l-uf screen bypasses for the bSKT’s 
across the bottom of each tube socket 
so that each acts as a shield between 
plate and gri<l (pins 8 and 4). Secoml. 
if you run a ground-return line along 
the chassis for the r.f. stages, ground 
it to chassis mid-way between the two 
stages so that the ground returtis of 
the two stages are not in series. Shield 
the plate leads to the bSKT’s. Ground 
the shiehls. Keep both plate and grid 
leads .short (under P- inches) ami 
close to the chassis. 
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Fig. 2—Note paper copocitors in the filter. 

.\lign the set at al»out 1500 kc foi* 
maxinuim output. If t'l and C2 arc 
.03 Ilf each, douldc-huinp tuning is nor¬ 
mal on stations below P0(» kc. This can 
he seen clearly on the tuning eye. .Ad¬ 
just the slotted end plates of the tun¬ 
ing cai)acitor.s for best tracking on the 
low-flequency end of the band. 

Since the set is inlendeil for local- 
station reception, sensitivity is not high 
and an outdoor antenna is desirable. In 
suburban and rural areas, it’s a neces¬ 
sity. In any location, the outdoor an¬ 
tenna rctluces man-made noise by im¬ 
proving sigiial-tt>-noise ratio. This is 
vitally important if a wide-range 
.speaker is on tin* audio end. 

MATERIALS FOR TUNER (FIG. 1) 
ResIstQrs: 2—2.200. 1-3.300. 1-5.lOO. 2—10.000. 

3—100 000 ohmj.l —I. t—2.2. 1—4.7 megohms, '/j wott; 
I —10.000. 1—22.000 ohms. 2 wotts; 2—10.000 ohms. 
20 wotts. 

Capacitors: 1—50 mil. mico: 2—.03; 1—.05; &—0.1-ii(. 
600-volt, poper; I—8-tif. 450'vott. electrolytic; I—4- 
gong. 365-Miif oir vorioble; 4—25-iiuf oir trimmers. 

1— .OOl-iif ceramic. 

Tubes: 2-aSK7. I—6U5/6G5. 

Miller coils: I—242-A. 2—242-0P. 2—EL-56. 1-242- 
RF. I—472-UT. 

Miscellaneous: I—3-pos!tion. 2-circuit rotary switch; 

2— IN34 crystal diodes; 2—octol, 1—6-pronq tube 
sockets; chassis, diols. hordwore. etc. 

MATERIALS FOR POWER SUPPLY (FIG. 2) 

I —18'Ohm, 2 wott resistor. (—18 iif. 200 volts. 2—.05. 
I—4_ 2—8 uf, 600 volts, capacitors; 1—power trans¬ 
former. 750 volts c.t., 175 mo. 6.3 volts, 5 amperes. 
5 volts, 3 amperes; 2—filter chokes, 10 h, 160 mo; 
I—s.p.s.t. toggle switch; I—5-ompere fuse ossembly; 
chassis, hordwore. etc. 
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Blectroiiics 


Eleetroiiies in Medicine 


Pnrt M\—Electronic equipment used for 



(CoHrtesff Ixuhw ItistrMntents, ittc.) 
Variable frequency brain surgery stimulator. 


D ISE.\SES of the nervous system 
have been recognized through¬ 
out history. Epilepsy is de¬ 
scribed in the Bible, and the an¬ 
cient Greeks regarded it as the sacred 
disease. Yet today» after many cen¬ 
turies of study, the human nervous sys¬ 
tem is still one of the greatest mys¬ 
teries of medicine. 

The nervous system is like a gigantic 
and tremendously comple.x television 
netwoi’k tvithout a schenKitic diagram! 
In this network the brain corresponds 
to the central control panel, into which 
stream countless electronic signals 
(nerve impulses) over cu-a.\ial cables 
(nerve libers) from remote pickup 
ti'ansmitters (eyes, eai’s, nose, and 
many other nerve endings throughout 
the body). The brain contains receivers, 
oscillators, transformers (nerve cells 
and libers) which integrate all the sig¬ 
nals coming into it and transmit signals 
(other nerve impulses) to the television 
leceivers (muscles, blood vessels, and 
all other parts of the body) making 
them operate. 

Admittedly, this explanation is a 
rather simplified version of what ac¬ 
tually takes place. However, it has been 
shown, by attaching the input of a 
cathode-!*ay oscilloscope to nerves that 
nerve impulses are electrical in nature. 
And it is also known that cutting or 
damaging a nerve, or destroying its in¬ 
sulating sheath produces the same ef¬ 
fect as cutting a wire — namely, an 
open circuit. 

One of the important problems con¬ 
fronting the doctor is determining 
whether the nerve circuit to muscles is 
intact or, if it is damaged, to what ex¬ 
tent. In solving this problem he is do¬ 
ing with the body what the radio tech¬ 
nician does—signal tracing. 

Every muscle in the body has one or 
more nerves which supply it with sig¬ 
nals. This combination of muscle and 
nerve is like a loudspeaker and its 
output transformer, as shown in Fig. 
1. The nerve corresponds to the input 
circuit. The transformer represents the 


muscle and nerve testing has circuits fa¬ 
miliar to most radio-electronic technicians 


By EUGENE J. THOMPSON 


junction of the nerve and muscle in the 
body (called the motor point), which 
adapts the input signal (nerve im¬ 
pulse) to the next stage (the muscle) 
to drive the speaker (making the 
muscle contract and lift the weight). 

One way to test the continuity of the 
nerve-muscle circuit is to examine it 
electronically for the presence of a 
group of abnormal muscle responses 
known as the reaction of degeneration. 

A dispersing and a test electrode are 
connected to the output of a galvanic- 
faradic stimulator (see page 32, Feb¬ 
ruary issue). The dispersing electrode 
is attached to a neutral part of the 
body. The test electrode is placed on 
the skin overlying the motor point 
(point of greatest excitability) of the 
nerve supplying the muscle!s). The cir¬ 
cuit is closed, permitting the diagnostic 
current to flow through the body, and 
the effect on the muscle(s) is observed. 
This procedure is used with both gal¬ 
vanic and faradic currents. In the gal¬ 
vanic test, the test electrode must be 
connected to the negative terminal of 
the machine. Polarity is of no conse¬ 
quence when using the faradic current. 
The possible results of the tests are 
summarized in the table. 

In normal muscle, it is of great im¬ 
portance, when using galvanic currents, 
whether the positive (anode) or nega¬ 
tive (cathode) electrode is placed on 
the motor point and whether the cir¬ 
cuit is being opened or closed. This is 
the basis for another test of nerve and 
muscle injury. The sequence in which 
normal muscle contracts is called the 
polar formula: C.C.C. < A.C.C. < 
A.O.C. < C.O.C.* 

This notation states that the muscle 
requires the least current to produce 
contraction when the cathode is placed 
on the motor point and the circuit is 
closed. A greater current strength is 
needed to produce contraction if the 
circuit is closed with the positive elec¬ 
trode (anode) over the motor point. If 
the muscle is to contract when the cir¬ 
cuit is opened, with the anode on the 

• C.C.C.=:CRthodo-closinfr current. 
A.C.C.=Anode-clusinK current. 

A.O.C.=Anode-openinR: current. 
C.O.C.~Cath<)de.openintf current. 



Teco Corp's. galvanic-sinusoidal stimulator. 


motor point, an even greater current is 
required. The highest current is needed 
to produce cathode-opening contraction. 

The usefulness of this test is that in 
nerve injury the normal order of the 
polar fornuila may he transposed. 

The above tests are essentially quali¬ 
tative procedures. Mote accurate meas¬ 
urement of nerve injury requires more 
refined techniques. 

One proceduie involves construction 
of a strength-duration curve, obtained 















Electronics 



l)y applying a stimulus of accurately 
controlled duration to the motor point 
of the nerve. The cMirrent strenprth is 
slowly increased until the least peicep- 
tihle nuiscle contraction appears. The 
process is repeated with a number of 
impulses of different durations. The 
curve then is compared with a known 
normal for evaluation. 

Accurately timed pulsations (partic¬ 
ularly impulses of very short duration) 
are readily produced with an R-C cir¬ 
cuit in which tlie capacitor alternately 
chare:es and <lischare:es across the re¬ 
sistance. 

The instrument in Fi;r. 2. which is 
specifically desijrned for muscle testing, 
employs different capacitors to refrulate 
the fre(|uency of discharjre. .•\pi)licahle 
to strenjrth-dui-ation work because of 
its wide frequency I'an^re, it is also 
suitable foi- anothei- measurement of 
nerve injury known as rhrttKayic. 

Chronaxie is not an inherent prop¬ 
erty of nerve and mnsele. but rather an 
artificial unit of luiisele and nerve ex¬ 
citability. In order to produce muscle 
contraetioiu a current must flow for a 
definite minimum time. The weaker the 
current, the longer it must How. How¬ 
ever, for evei y muscle there is a certain 
current stivnjrth below which no con¬ 
traction will take place even if the cur¬ 
rent Hows for an infinite time. This 
minimum current, called the rheohaHv 
iitfeusiftj, is defined as the lowest cur¬ 
rent flowinjr. without rejrard to time 
(theoretically infinite time), to produce 
muscle contraction. 

Since the rheohase current is not re¬ 
lated to time, doubling: its intensity 
should produce muscle contraction 
when the current fh ws for a certain ac¬ 
tual time. This time durinjr which a 
current twice rherhase must How to 
pi'oduce muscle contraction is called 
chronaxie. Normal fhronaxie values for 
all the major muscles and nerves in the 
body have heen established. Hence, to 
determine the extent of nerve damagfe. 
the chronaxie caii he measured and 
compared with the normal value. The 
method will he des oibed. usin^ the in¬ 
strument in Fij^. 2. 

Chronaxie is measured in 
(thousands of a second). The negrative 
Uest) electrode is placed over the 
motor point, and t ?e positive tdispers- 
injr) electrode over a neutral area. 
Straigfht gralvanie cm rent is then ap¬ 
plied to the nerve hy closing? the circuit 
with SI and leaviuj* S2 in the neutral 
position. The current is jrradiially in¬ 
creased with Rl. depressing: Si period¬ 
ically until the h west cuiTent which 
produces contraction (rheohase) is 
reached. This current is then doubled 
hy adjusting: Rl. and the lowest-valuc 
capacitor is chargred by throwing S2 
to CM and closing the first capacitor 
switch. It is discharged through the 
patient by throwing S2 to Dis. The ca¬ 
pacitance (and hence the duration of 
the impulse, which equals R X C) is 
gradually increased by closing succes¬ 
sive switches in the bank until muscle 
contraction occurs. The chronaxie is 
read from the panel of the instrument, 
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Fig. 2—Circuit developed by author for making chronaxie and strength-duration measurements. 
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;-f ATTACHtOTO e OANCEO: S-a TO S-b ; S-c TO S-d 

(CourfeiY Rohm Imirumenti Inc.) 

Fig. 3—Schematic of brain-surgery stimulator. 


which is ealihi-nted from the formula: 
chi-onaxie (sigma) R (I megohm) X 
C (miei ofai a<l>). R is kept at 1 meg¬ 
ohm by the compensating rheostat R2 
and the ohm meter, which can he taken 
in or out of the circuit with 8*1. 

Twr) other methods of muscle ami 
nerve injuiy diagnosis are the progres- 
.sive current technique and the sinu¬ 
soidal method. 

In the first procedure, sawtooth 
waves are use<l, in which the rate of 
ii.ciease of the leading edge can he 
varied. In the second method, a.c. of 
varying frequencies is used—the lower 
f‘eqiiencies having slower rates of cur¬ 
rent increase, and the higher frequen¬ 
cies faster rates. The basic principle 
involved in both is that muscles whose 
nerves are injured contract in response 
to the slowly increasing currents, 
whereas normal muscles respond to 
the rapidly rising impulses. 

Once a particular disease condition 


TABLE OF NERVE AND MUSCLE TESTS 


Type of 
reoefion 

Current 
applied to 

Galvanic 

response 

Faradic 

response 

Normol 

Nerve or 
muscle 

BrisV 

muscle 

controc- 

lion on 

closing 

circuit 

Muscle 
remains 
contracted 
while cur¬ 
rent flows 

Portiol 
reoction of 
degenero- 
tlon 

Nerve 

Muscle 
controcts 
only with 
strong 
current 

Muscle 
controcts 
only with 
strong 
^ current 


Muscle 

Muscle 

contracts 

sluggishly 


Full 

reaction of 
degenero- 
tion 

Nerve 

No muscle 

controc- 

tion 

No con- 
|troction 

Muscle 

Muscle 

controcts 

sluggishly 


Absolute 
reoction 
of degen¬ 
eration 

Nerve or 
muscle 

No con- 
troction 

1 No con- 
1 troction 


is diagnosed, the most important con¬ 
sideration is how to treat it effectively, 
t^nfortunately, many diseases which af¬ 
flict the nervous system cannot be 
cured with our present knowledge. 
However, there are some which can be 
remedied hy brain surgery. Because of 
the cennplexities of the brain, some 
metiiod foi' localizing the jmecise area 
to be operate<l on is often necessary. 
Fig. .*» is a schematic diagram of a 
stimulator which is u.scd for this pur¬ 
pose. 

Designed around the 884 thyratron, 
the instrument provides a frequency 
range of 12-2.000 cycles in four over- 
lapping hands. The operator has a 
choice lM*tw^‘en sawtooth and peaked 
waves. 

The 884 is followed hy a (>SF5 triode 
to insure that the oscillator remains 
stable ami that its frequency is not al¬ 
tered hy changes in the loading or vari¬ 
ations in the stimulus amplitude. The 
frequency response is further equalized 
by connecting the HSF5 as a cathode 
follower. 

The impedance of the surface of the 
brain is approximately 1,000 ohms, and 
its threshold voltage is about 5 volts. 
Since the ()SF5 cannot deliver 5 volts 
acioss a l.OOO-ohm impedance, a GLH 
is used in the power output stage. In 
order to maintain the output at as low 
an impedance as possible to insuie 
maximum power transfer, the output of 
the ()L() is also delivered through a 
cathode-follower arrangement. The out¬ 
put is controlled hy the 1-megohm 
potentiometer. The frequency is con¬ 
trolled hy the ganged capacitor-selector 
switches and by the 5-niegohm poten¬ 
tiometer in the (»SF5 grid circuit. A 
regulated power supply is used to in¬ 
crease the oscillator stability. 
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Prospecting for Uranium Ore 

\ 

Using G-M Counters 


Testing a somple o( Allonite tor rodiooctivity. 
Meter is Victoreen model 263. Rodiotion couses 
. needle to move so fast thot Jt Is invisible. 


i>]i racliulidii 
itsefi ill fiplfl 

By SAMUEL FREEDMAN* 


(. I tom if E tit t ft it ( ttm mitotittu l‘tn^t^^^ 


D UR!N(i the j)ast year the Atomic 
Knergy Commission, aided by 
federal legislation, has started 
a program to stimulate the pro¬ 
duction of uranium by private individ¬ 
uals and organizations. To interest 
prospector.s and pi oducers a number of 
inducements are being offered. A $10.- 
000 bonus, for exanijde. is otfered for 
the diseovery of any new uranium de¬ 
posit that yields 20 tons or more of 
uranium ore or nieelianically ])roduced 
concentrates assaying 20'/^ or more 
uranium oxide. The Commission also 
guarantees a 10-year minimum price of 
$2,50 a pouml for small lots of domestic 
refined uranium and the same price less 
refining costs for small lots of ore or 
concentrates assaying at least 
uranium oxide, both prices f,o,b, ship¬ 
ping point. There are also guaranteed 
three-year minimum prices for the low- 
grade uranium-vanadium ores of the 
Colorado Plateau area. As an additional 
incentive, piospectors have been given 
the right to stake mining claims on 
land in the public domain. 

Obviously, it is now profitable to 
prospect for uranium. And this is one 
type of prospecting likely to interest 
the electronics technician because the 
best way to detect uranium deposits is 

•New Uevel<»pmtnts EnKineer. DeMornay-Bmid, 
Inc, 


to test for radioactivity with a (leiger- 
3Iullci* counter or similar apparatus. 
Almost anyone familiar with schematic 
radio diagrams can huild a suitable de¬ 
tector. or an instrument can he pur¬ 
chased. The .Atomic Energy Commis¬ 
sion can supply a list of known manu¬ 
facturers. 

Encouragingly, uraiiitiiii i> csliiiialcil 
to be about l^OOO n> plentiful 

gold and ab<»tit 100 tinie«> «i«> plentiful 

>iUer. Il prubaliU ttion^ oltiui 

ibati eilliei- leiul or /ine. I lieM‘ figure^ 
do not tell the wlifde >tor>. Iif»we\er. 
a- any one di>,ro\er>. In be pt-nfilalde. 
niit^^t coiilain a fairU large ronciMitra* 
lion. 

In the pa.st the Colorado Plateau has 
been the only ai‘ea in the U.S. that 
actually has yielded uranium. It came 
from low-grade carnotite ore, primar¬ 
ily mined for vanadium, and was a by¬ 
product selling at only about .25 cents a 
pound. With the new $.2.50 rate, the 
uranium is now a prime product. The 
Atomic Energy Commission is accept¬ 
ing even low-grade ores, fot which 
there has been no previous market. Ore 
containing 2^/f vanadium oxide and 
0.2% uranium oxide produced 50 miles 
from a purchase deposit will be paid 
for on delivery at $25.40 per ton. 

Individuals can follow several courses 


in looking for uranium ^Icposits, They 
can study untoucIic<l areas of the ('ohi- 
lado plateau. The uranium-bearing 
phosphate and shale formations in vari- 
<ius parts of the country may eventu¬ 
ally yiehl large deposits. Oil- and gas- 
well holes can be analyze^! for radio¬ 
activity—samples of core material 
fi’om the well are measured with a 
(i-M counter, or a detector can be low¬ 
ered ilown the well hole. .All kinds of 
mine dumps, mill tailings, smelter slag, 
and similar byproducts can be studied, 
River placer an<l beach sand deposits 
may well provide a field for uranium 
discovery by giving clues to deposit 
locations. 

In the past, prospectov.s have locate! 
most of the deposits by outcropping-; 
on the rims of mesa.s. To find deenly 
l)urie<l ore deposits back from the rims, 
these areas must be drilled, and the 
drilled-out material then examined. The 
S, Geological Survey is now map¬ 
ping and drilling a large number of 
such places. 

Even though uranium is greatly 
needed, only about 400 scientists and 
engineer.s are looking for uranium ot‘c 
under government spon.sorship. The 
Atomic Energy Commission is there¬ 
fore depending largely on the indivi*!- 
ual prospector. The Commission is 
establishing ore-buying stations. In- 
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formation on marketing uranium ore 
may be obtained from the Manajrei*, 
Kaw Materials 0|>erati(>ns, U.S. Atomic 
Kner^y Commission, 70 Columbus Ave., 
New York, N, Y. Radio-Electronics 
will supply on request a list of places 
to send samples for free assay. The 
Commission is currently publishing a 
pros pec to r*s guide entitled Prospect big 
For V rani urn to facilitate this work. It 
is available from the Cbivernment Print¬ 
ing Office. Washington, for .‘15 cents. In 
('anada. a similar ])ublication being 
published by the Department of Mines 
and Resources is etUitled Proapn-toFa 
Guide for Ih'oniitin m d Tlnaiinn Min- 
rt ofii in Canada. 

The Geiger-Muller tube 

The heart of the radiation detector 
is the Geiger-Muller tube. It consi.sts 
of a thin wire, usually tungsten, eeii- 
tered axially in a metal or glass enve¬ 
lope, with either a cylindrical cathode 
surrounding it or with a metal coating 
on the inside of the envelope. The tube 
is filled with a gas. 

Effectively the dete‘*tor is a gas-filled 
dio<Ie with enough d.c. voltage applied 
between cathode and anode to bring it 
almost, but not quite, to the firing 
point. When the vohage is critical, a 
single particle striking the tube from 
H radioactive source causes the gas to 
ionize. The tube theji breaks down or 
tires an<l conducts heavily. 

The remaifider of the circuit in the 
instrument tl«K*s two principal things, 
ft makes the breakdown appear a> a 
click in a .set of heioiphones. Since a 
gas tube will eontini.e to conduct iiittil 
the voltage aero.<s t is lowered, the 
circuit also <iuenche- the G-M tulte In- 
lowering its voltage immediately after 
each click. 
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Fig. I—A typical rodiotlon counter circuit. 


A typical radiati oi c(Uinter appears 
ill Fig. 1. The <)(’<** has an unbiased 
grid: so its internal resistance is v<-r\' 
low. Most of the 1 ..‘50(1-1.5P(i-voll ai»- 
plied potioitial (8(><» \oltsi appearing 
aeros.s IJl i.< applied through K- to 
the anode of the (I-.M tube, which nor¬ 
mally does not con hid. 

When a radioactive paiticle hits the 
gas in the G-M tube, the tube fires, con¬ 
ducting heavily. Its cun*eiU ffow.s 
through R2 to ground, making the grid 
end of R2 negative. This blocks the 
b(‘(i. Since the GOi is now a high re¬ 
sistance, most of the high voltage ap¬ 
pears acioss it. rather than across Rl. 
The voltage api)lieil to the G-M tube is 


therefore very low, and it is quenched 
—stops conducting. 

When it stops conducting, the nega¬ 
tive voltage no longer appears between 
the (>CG grid and cathode; the circuit 
returns to its former condition—about 
800 volts across Rl, 600 grid unbiased; 
and the G-M tube is ready for the next 
count. 

Each pulse of current through the 
()C0 makes the 8H5 conduct momentarily 
and operate the counter. In many in¬ 
struments the pul.<es are registered as 
clicks in headphones. The pulses can l»o 
repeated at rates as high as 000 per 
minute. Faster counting is possil)le 
with special scaling circuits in which 
the counter register.s once for each 2. 
b H, :]2, 04. 128, 2.50, .512, 1,024, 2,048. 
or 4,000 actual counts. These scaling 
instruments are fairly bulky and are 
for thi.s reason ordinarily used only in 
laboratories. 

The number of counts per minute 
depends on the number of radioactive 
particles striking the G-M tube. This, 
in turn, depends on the strength of the 
radioactivity in the vicinity, the (pian- 
tity which the instrument is intendi‘d 
to mea.sure. rounters of ordinary sen¬ 
sitivity will register .<ome counts even 
when there is no roneeritrated lailio- 
aetivity. Known jis the baekg round 
count, thesi* indications an* due to cos¬ 
mic rays and other very weak souicee 
of radiation which exist all aioiind us. 
The dial of u watch with Umiiiious 
mnueials. for instance, will readily 
send U)> the counting rate on almo.^l 
any radiation detector despite the small 
redionetivity of the luminous paint. 

Typical counters 

The G<*ig<*r-.Mullei' (■ouiiti*i- was al¬ 
most exeliisively a laboratmy instru¬ 
ment iiefore the wai’. With the develop- 
nu*m of iiioinic eneigy. howevei-. eoun- 
ti'is have come on the market in gi-ent- 
ly increasing niimbei's. Fnils are avail- 
iiiile today at prices between .STO and 
.S2'UI. The instruments di'seribed here 
Were seleeleil for simplicity, low price, 
and good operation. 

Fig. 2 is a schematic of .Model .SP-lOO 
made by Victonen Instrument To., 
(’leveland. Ohio. .As the photograph 
shows, an ext<*nsioi. probe is provided. 
Thi^ instrument registers lounts as 
elieks in a pair of headphones. It is 
entirely portable despite the high volt¬ 
age required: tin* IKM' Volts is >iipplied 
by til ice :;iMi-Volt Kveready N. 41): I bat¬ 
teries. The .''i*lf-qiienching circuit de¬ 
tects gainnia r«'i\.'*. 

The G-.M lube is a ty]ie 11187. ’^v inch 
in diameter and 1 Av inches long. It tits 
in the probe, which may In* brought 
elnsi* to ladialing objeet>. 

N’ieloreen’s .Model 2)‘:5.\ is sensitive 
to both beta and gamma rays. .A sim- 
])lified schematic is given in Fig. H 
(no parts values were available!, and 
a photograph is shown. The (5-M tube 
i.s in a metal shield which has a sliile 
for covering or exposing a .scrcene<l 
.section. When thi.s .<crecncd section is 
eovered, only gamma rays arc recoid- 
efl. When it is open, both gamma and 


beta rays are received. Both meter and 
headphone indications are provide<l. 

The Cutie Pie 

Some radiation detectors do not use 
Geiger-Muller tubes, but employ instead 
an ionization chamber. The basic in¬ 
strument is the w*aI*-developed “Cutie 
Pie,” described in publication MDDC- 
907, available from the Atomic Energy 
Commission, Document Sales Agency, 
Oak Ridge. Tenn., foi 10 cents. 



-^ 

Fig. 2—Schemafic of Victoreen $P-I00 counter. 



SP-lOO ccunter with eatenslon G*M*tube probe, 

.An ionization chamber i.< a eylindri- 
ejil enclosure tilled with an inert gas. 
When honibarded by radioactive rays 
(»r pai tieles. the gas ionizes—separates 
into electrons and iiositi\e ions. The 
ammint of ionization di*pemls on the 
strength of the radiations. 

Fig. 4 is a schematic of the type 
SI’-l radiation nu*ler math* by Traeer- 
lab. Gambridgc. .Mass. Battery voltage 
is a|qtlii*d to the ionization ehambei 



Fig. 3—Simplified diogrom of Victoreen 263A. 
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I. F. Amplifier in Miniature 



The National Bureau of Standards crams an 
8—stage i.f. strip into 7.15 cubic inches 


Fig. I—I.F. strip is just 6% inches long. 


I F IT is true thiit jjootl things come in 
small packages, the latest hijfh-jrain, 
i>i()a(lhan(] i.f.-amplirter strip devel¬ 
oped at the National Bui*eau of 
Standanls must he one of the best. The 
sti’ip contains eij^lit stayrger-tuned i.f. 
stages, a detector, video amplifier, and 
cathode-follower output circuit, has 
over 115-dl) gain, manual and automatic 
gain controls, an<l a 10-nic bamlwidth; 
yet it is only inche.? long, 2 inches 
wide, and ••'n; inch thick! 

The incre<libly small size is made pos¬ 
sible by siibminiature tubes, printed 
circuits, and ingenious assembly meth¬ 
ods. The development of this i.f. strip 


is part of a program s}H>nsored by the 
Navy’s Bureau of .\eronautics to sub¬ 
miniaturize complex radio assemblies 
for airciaft and for missiles. And an 
impoi tant aim of the progi am—already 
achieved in tests with the i.f. strip—is 
to design the equipment so that, de¬ 
spite its small size, it is readily adap¬ 
table to factory production-line tech¬ 
niques. 

The photograjih of the subminiature 
i,f. strip (Fig. 1) gives some idea of its 
compactness. Fig. 2 .shows a complete 
i.f. stage held between a man’s two 
fingers. 

The cutaway drawing of the i.f. stage 


PROSPECTING FOR URANIUM ORE 

{Contiiitn^d tronf i)rcrioiis iiftgc) 


through one of three high-value resist- 
oi’s. When radiations strike the chani- 
bei’, electrons flow from its co-axial 
center conductoi’ through the ionized 
gas to the aquadag-coated inner wall 
of the cylinder. The very small cur¬ 
rent is enough to produce a usable 
voltage drop across wbichever of the 
high-vaUie resistors Rl. R2. or K3 is 
switched in. The drop is applied to the 
gri<l of a sensitive, balanced vacuum- 
tube voltmeter. The meter indicates 
the intensity of the radiation, since the 
current flow through the chamber is 
pro])ortional to the degree of ionization. 



{ I'hoto rourtenff Atomir ht»trtttttrul Co.) 

lonixofion-chomber type of meter ( Mod.40IX). 


which, in turn, depends on !he radia¬ 
tion strength. 

This complete instrument weighs 
only about five pounds. Eight small 
batteries within the case supply power. 
.\nother ionization-chamber instru¬ 
ment, Model 401-X, made by Atomic 
Instrument Co.. Boston, Mass., is also 
shown. 

.\Ithough ionization chambers are 
used extensively in many applications. 
(’ieiger-3I idler tubes are about 10(1 
times more sensitive. (I-M tubes are 
also about 100 times more sensitive to 
beta than to gamma radiation. 



Fig. 4—Circuit of Trocerlob SU*I ioniiotion- 
chamber meter. This is similor to ’’Cotie Pie,” 


in Fig. illustrates the iinc<mventional 
printed circuits used. The tube is a 
subniiniature. similar to the now com¬ 
mon hearing-ai<l types. Since the Bu¬ 
reau defines a suhminiatiire assembly 
as one whose minimum size is Hunted 
mainly by available tubes, this compo¬ 
nent is naturally of pi'imary importanee. 

A cylinder made of a high-dielectric- 
constant ceramic is just largo enough to 
slip over the tube. Most of the resistors, 
capacitors, and circuit connections ore 
griotvil on the t)utside nf thr vrntnue 
vgliitdrr. The insi<le of the cylinder is 
metallized, serving both as a ground 
plate for the capacitors printed on the 
outside and as a shield for the tube. 
Over the printing on the outsi<ie of the 
cylin<ler is a high-temperature insula¬ 
tion and over this a metallized shield 
coating. 

This apparently simple scheme re¬ 
sults in a complete electronic circuit 
including amplification, resistance, ca- 



Fig, 2—Single sfoge is d'amefer of a finger. 


pacitance, and connections in an assem¬ 
bly only a shade thicker—and no taller 
—than the vacuum tube itself. 

A small amount of added space is 
needed, of course, for the tuning in¬ 
ductor. This is a bifilar winding on a 
ceuimic form attached to the bottom of 
the ceramic cylinder. As the photo¬ 
graph (Fig, 2) and the drawing (Fig. 

show, the coil form is less than half 
the size of the tube-cylinder part of the 
assembly and adds very little bulk to 
it, A powdered-iron core is adjii.sted 
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with a screw in the base to tune the 
circuit. 

Constructing a complex electronic cir¬ 
cuit in such a small space is achieve¬ 
ment enough, hut the job of the Bureau 
of Standards is not t(* develop interest¬ 
ing toys. To be of practical use, the i.f. 
strip must he available in large quan¬ 
tities and must be made by ordinary 
workers on a product on line. Far from 
stopping at the design stage, the Bu¬ 
reau’s experts havi developed pro¬ 
cedures and oiiuipment for large-scale 
production, even to the extent of set¬ 
ting up a sample production line (Fig. 
4). Here ordinary woikers. not engi- 
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Fig. 3—A cutaway drawing of the i.f. stage. 



Fig. 4—Pilot production line tests methods. 


neers, turn out i.f. strips in imitation 
of factory methods while Bureau ex¬ 
perts analyze each stage of manufac- 
tin‘e and change an o))eration here and 
a procedure there to speed assembly 
and improve product quality. 

While printed cinuitry on flat sur¬ 
faces is very nearly a commonplace 
today, despite the short time since 
the first printed-cii cuit developments, 
printing capacitois, resistors, and con¬ 
nections on ci/fiHit rival surfaces is 
something new. 

Two methods are being used in the 
experiments. One, shown in Fig. 5, is 
an inverted rotary press which prints 
directly on the ceramic cylinders. 
Though the one pictured is a small ex¬ 
perimental unit, high-capacity equip¬ 
ment for large-scale production has 
been designed and built. 

J U LY, I 949 



Fig. 5—A specially adapted, inverted rotory press is used to print circuits on cylinders. 


Another method makes use of con¬ 
ductive decaleomanias which are ap¬ 
plied to the cylinder’s .‘surface. The de¬ 
cals may he applied hy hand or such 
standard machinery as hottle-labeling 
machine^ (slightly mollified) can be 

The advantages of suhminiaturiza- 
tioi ; re imporiant. Today’s engineers 
are surpassing their piedeeessors’ wild- 
<’st (h* *:uns of electronic achievement. 
Katirely a.side from broadcasting and 
1 ommunications. elect)‘onics is helping 
man to compute, navigate, produce, and 
-unfortunately—to make war in more 
deadly and efficient ways, with guided 
missiles and explosives that “know” 
when to explode. 


The ecpiipinent is necessarily more 
elaborate. It is more vomplrx becaii.se 
the vaiiety of circuits is wider; it is 
more routffoan(l because the number of 
pieces of eciuipinent is greater. If some¬ 
th i)ig did not give way, man might be¬ 
come an in.sect in a world of gigantic 
pieces of apparatus. 

What does give way in the course of 
evolution is the size of the components. 
This is as necessary as any other forni 
of evolution. It keeps man the master 
of his tools rather than drowning him 
in their flood. As the complexity of the 
electronic servant grows, more and 
more of him will be crammed into tbe 
same space. 

The end is not in sight. 


COSINE MEMORY AID 


S tudents of electronic theory meet 
on every hand problems involving 
trigonometric functions, particularly 
that of the cosine in power-factor cal¬ 
culations. 

The calculator often wishes to make 
a quick estimate in a computation. A 
simple memory aid to obtain surprising¬ 
ly accurate “trig” functions will be 
heli)ful. 

Rather than trying to remember the 
odd values of the cosine directly from 
tables, it is easier to memorize this 
series of numbers: 2, 4, 8, 10, 12, 14, Ifi, 
17, 17. Notice that the numbers all in¬ 
crease by steps of 2, except for the 8, 
and that the last two numbers are out 
of step with the rest of the series. 

In application, these memorized num¬ 
bers are subtracted as follows: 
cos 0* — 1.00 

cos 10^ — 0.98 (subtract: 100—2) 
cos 20“ = 0,94 (98—4) 


cos o0“ - 0.80 (94—8) 
cos 40“ = 0.70 (80—10) 
cos 50“ = 0.04 (70—12) 
cos 00“= 0.50 (04—14) 
cos 70 0.:U (50—10) 

cos 80 = 0.17 (.‘14—17) 
cos 90“ = 0.00 (17—17) 

Note that these values are accurate 
to at least 2">. Of course, values for 
intermediate functions can be obtained 
by interpolating between two of the 
values shown. Thus, 

cos 28° = 0.94— A (.94—.8(5) = 0.88. 

which compares extremely well with the 
value of 0.8829 given in tables. 

Then, of course, sines of angles can 
be obtained by knowing that: 

sin 90“ = cos 0“ 
sin 80“ = cos 10“ 
sin 70“ = cos 20“ 
and so on.— Edward A. Bognsz 








Ilesip Voiir Own Crossover Mvvork 

Ilividiiig iiotworkei cdiaiiiicl basei to the woofer sind 
treble to the tweeter. Rolling your own is easy 

By JAMES R. LANGHAM 


A l.L the following took place when 
we had just recently gradu- 
i \ a ted to a 15-inch speaker. We 
^ ^ had squeezed out enough 

money to buy a high-frequency driver. 
I had finished tin-snipping and solder¬ 
ing some old gasoline cans into a horn 
cluster enough before to have my hands 
heal. 

**Hey» engineer/* the XYL called out, 
“When are you going to get this super 
speaker system playing?** 

“Have to wind a new field coil for 
that high-fretpiency driver/* 1 said. 
“We can*t use a G-volt field.** 

“Have you designed the crossover 
network yet?’* she wanted to know, 

I shook my head. “Have to wind the 
field coil first.” 

She j)icked up the spool of No. 30 
wire. “Okay. 1*11 wind the field coil 
while you make with the slide rule. 
What impedance you want?** 

I shrugged. “Wind it as full as it*ll 
go, It*s not too critical,** 

She nodded and departed for the tech¬ 
nical school to wind the coil. 1 opened 
books reluctantly, I had been stalling 
because of a secret fear of this cross¬ 
over-network designing. All sorts of 
esoteric things like m and j» and phase 
differences, and such. Terman*s book 
made it sound very difficult, and so did 
all the other books; I would really have 
to dig in. It miii difficult, and partly be¬ 
cause there was a lot more in the books 
than there had to be. Now, as I look 
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NOTECROSSOVER FREQUENCY 
Piq,|—Desi 9 n data for m-derived crossovers. 


hack, I wonder why all the fns.sing. It’s 
really easy to design a crossover. 

The main thing that threw me was 
that 111 business. What did m stand for? 
It was plain that m was an important 
factor, and the various equations 
showed that varying m varied the 


steepness of the cutoff as well as the 
resistive and reactive components of 
the complex impedance and . . . but 
what was m? 

Well, I asked many smart men that 
question, without once getting an an¬ 
swer. Not a real answer. They begin by 
explaining it*s a factor in the imped¬ 
ance relationships; and 1 retort, “I 
know that, but what does the m mean? 
Why not n or v or something else?** 
They sigh then, and begin wandering 
off into the semantics of abstraction. If 
1 try to pin them down, they just get 
sulky and think Tni being stupid and 
uncooperative. 



Fig, 2—Combined characteristic of m network. 


After asking niaylK' a hundred or so 
engineers and physicists about this m 
business. I have finally come to the 
same conclusion that I came to that 
afternoon when the XYL left me with 
the design job. The ni is just a number 
which is used in computing the circuit 
constants. 

For crossover networks, just substi¬ 
tute (),(» wherever you see ni, and you*ll 
come out all right. 

(In a section of his Radia Engineers* 
I land bool: devoted to systems in which 
coupling varies with frequency [page 
!()()] Terman says: 

“The quantity M , , . represents the 
effective coupling . , , between iirimary 
and secondary circuits. It is not neces¬ 
sarily a real mutual inductance of the 
inductive type but rather a sort of 
mathematicai fiction that gives the 
equivalent effect of whatever coupling 
is present. If the coupling is capacitive 
. , , M will be , . . negative; if the 
coupling is of a complex type repre- 
.senting both resistive and reactive 
coupling . . . M will . . . have both real 


and imaginary parts. The proper pro¬ 
cedure ... is to take the value of M 
it comes and substitute it , , . when¬ 
ever M appears . . .'* 

Such concepts are not uncommon in 
electronics, though they are unneces¬ 
sarily complex for the non-engineer.— 
Kdifor) 

Crossover networks themselves are 
divided into two main classes, the tn- 
d(’rived and the constant-Z. Both of 
these are further divided into series and 
parallel types. Most of the commercial 
circuits, those used in broadcast studios, 
are m-derived. They provide sharper 
cutoffs and, in general, are preferred. 

The constant-Z circuits have no m 
busine.ss in them, and their attenuation 
curves slope more gradually. They are 
satisfactory in most cases, however. 

Now, the slope of attenuation must 
not be too steep. If it is, you*ll get dis¬ 
tortion and peculiar sounds from the 
speaker. If the curve is too gradual, you 
are conscious of the sound coming from 
two sources and that is annoying to 
the listeners. Experiments show that 
best listening comes when there*s at 
least 10 db of attenuation an octave 
away from the cutoff frequency fc. At 
the other extreme, a slope of 18 db per 
octave should not be exceeded. It won't 
listen so good. 

Fig, 1 shows the series and parallel 
m-derived circuits and the design for¬ 
mula. Notice there is no foolishness 
with m. I just substitute 0.6 for m, the 
value thought correct by most author¬ 
ities. This makes it simpler, and I wish 
I could have seen it this way when I 
first tried to design the gimmick. Z is 
the impedance of each voice coil and 
of the amplifier output. 

Of these two, 1 have usually picked 
the parallel type because less capaci¬ 
tance is needed. The capacitors are 
bulky because we are dealing with low- 
impedance lines and must use low 
values of reactance. They must be paper 
capacitors— don*t tnj to nse electro- 
hftics here —and they can be made up 
from a stockpile of smaller units. Stack 
up a series of 0.5’s or 1.0*s if you can't 
get the larger ones. 

Fig. 2 shows the characteristic of 
these crossover networks and, for tho.se 
interested in their exact impedances, 
the resistive and reactive components 
are presented in Figs, 3 and 4. The 
modulus or absolute values at any fre¬ 
quency are found by this simple equa¬ 
tion:‘z \TfH-X-, 

As you can easily .see from the plotted 
curves, the actual im])edance does wan- 
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Fig. 3—Variation of the '■esistive component. 


<ler aroitn<l a bit. This will not bother 
you in 1)9V/ of all cases. The times when 
it will he a bother are tht)sc when you 
have a lot of fee<ll)ack and a ticklish 
phase elation in your amplifier. Then 
you may get some oscillation. 

The constaiit-Z circuits do not give 
trouble that way. They are shown in 
Fig. 5» and their attenuation character¬ 
istic is plotted in Fig. (J. The series type 
makes for smallei* capacitors, which 
again must bo low-l(>ss—no elect roly t- 
ics. I did hear once about a chap who 
used electrolytic.s successfully in a 
crossover network by putting a small 
bias voltage across each one to keep 
them formed up; but I don’t know how 
successful it was, and it seems like a 
lot of trouble. 

Now that you see how to design these 
affairs, there are some woicls of wain- 
ing: p/cA* ymtr vt'ttsHtttur frvqtfvucjf 
H'ifh cftrr. 

The speaker systems use<l in theaters 
have crossovers in the neighborhood of 
250 cycles. The connnercial boom-box 
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Fig. 4—Reactive component in m-derive<j net. 


and horn-cluster sj)eakers (like the 
l.iansing and .Jensen) generally have a 
crossover frequency at 500 cycles or 
even higher. The co-axial speakers have 
a cros.sover anywhere from 1,000 cycles 
up to 2 kc or higher. 

Now this is important. What with 
horn lengths and capacitoi* and coil 
sizes, you will he tempted to make your 
crossover fretjuency too high. This will 
mean inoie .sound will come from the 


cone speaker and less from the horn 
(or other tweeter). The sound from 
the cone speaker is appreciably poorer 
in quality, with bumps and hollows as 
well as distortion due to driving the 
cone too far with consequent breakup 
into harmonics. That’s one considera¬ 
tion. but it isn’t the main one. 

Divided presence is the main reason. 
Divided presence is the term used to 
mean you’ll hear the .sound fiom two 
sources and be annoyed by it. Now, you 
may think this <loesn’t amount to any¬ 
thing, but it really can be awfully an¬ 
noying. It happens when you are too 
close to the twin speakers or the speak¬ 
ers are too far apart physically. 

If a speaker system could he made up 
that extended over a whole wall and 



f/f, 

Fig. 6—Attenuation of a constant-Z network. 

had each speaker put out sound from 
just cei'tain small groups of in.'<tru- 
ments. it w<»uld be fine. But we can’t 
do that. Instead we are having all the 
soun<l come f>om two speakers and are 
dividing it arbitraiily hy pitch. When 
an instrument goes from low to higher 
register, it can be mighty unpleasant to 
hear the shift between speakers. 

With eo-axial speakers this is not im¬ 
portant heeause both sjieakers origin, 
ate the .sound in about the same place 
and they can get away with a high 
crossover. 

So squeeze your speakers as close to¬ 
gether as possible and i)itch your cross, 
over as low as you can with the horn.'< 
you have available. The horn size limits 
the lowering of your crossovei* fre. 
queney: the smaller the horn, the 
higher its low-frequeney eiit(»rt'. 


If you don’t know where your horn 
cuts off, run a curve on it; but don’t 
pump too much level into the horn. Be¬ 
low the cutoff frequency of the horn 
there’s practically no load on the dia- 
j)hragm of the driver, and it is easily 
damaged by trying to make it squirt 
out sound without a proper load. Run a 
low-level curve ami determine your 
cutoff; then pitch your cros.'<over a<‘- 
cordingly. 

For those of you who plan on making 
your own horns, spend an extra buck 
and make the horns for a Jow'er fre- 
(jiiency to give yourself some leeway. I 
really conside!’ the commercial horns 
too small ami the cro.ssover.s too high 
for convenient listening in the home. 
You can’t get far enough away from 
the speakers. Making larger hoi ns is a 
little nioie work, and you may damage 
youi.'^elf a bit more in cutting and 
sohlering; but the extra woi’k and cost 
are well worth the results. 

Now‘ to finish up, let’s desigi^ a cro.ss- 
ovei’. Let’s say w’e make it 400 eycle.'< 
with speaker impe<lances of 10 ohms. 
Let’s pick a parallel m-derived circuit 
(Fig. 1) ami walk through it. 

10 

Ll -.00G:»7 h or mh; 

(».2H X 400 

L2 LO X .000:17 lO.lJ) inh; 

1(F 

Cl — = 24.9 I*f; 

0.28 X 400 X 10 

1 

r2 -X -4.9 15.50 id. 

1.0 

The e<»ils should l)e air-won ml some- 
wdiere close to :» inches in diameter. 
Don’t use too small wire; remember 
you’ve got current here with tbe.se low 
impedances. Mount the coils at right 
angles to each other. Take both coils 
and capacitors over to a lah or technical 
school if you can, where yon can check 
them on a bridge before you make your 
installation. You can take off turns an<i 
add small paper capacitors while you 
watch (or listen to) the balance. 

Don’t tape the coils with transparent 
cellulose tape if you live in a damp 
climate. 

.A.S 1 say, I wish I could have known 
all this wiien 1 worked out my first 
cros.-sover network. 
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P ROVIDING a modern sequel to the 
famous story of the Pied Piper of 
Hamlin, a magnetic wire recorder was 
used recently to lure rats to their doom. 
The story is told in a letter written by 
Janies G. Anderson of Vancouver, Brit¬ 
ish Columbia, to W. S. Hartford, gen¬ 
eral sales manager of Webster-Chicago 
Corp. 

Mr. Anderson’s problem was a w’are- 
house infe.sted with rats. Acting on the 
premise that rats are cowards, he first 
caught a couple of the rodents in a 
cage. Then, poking and prodding them 
until they squealed with fear, he picked 


up their cries with a mierojihone and 
recorded them on wire. 

When the rat cries were played back 
in the warehouse through a PA system, 
there w’as a veritable stampede of rats 
making for every exit they could find! 

As a variation on the technique, An¬ 
derson caught a single female rat and 
recorded her cries. Apparently the sex 
instinct is as strong in rats as in other 
creatures, for, as the lady rat’s cries 
were broadcast through the building by 
the PA system, gentlemen rats came 
running from every direction to he exe¬ 
cuted with a special pistol. 



















































































































42 


Scrviciiifi 



Sot 

ai lid 

Sorvioo Roviow 

notorola (iSFII, (iHFIZ, amt (t8FI4 


L ife for most peopk*. includini? the 
radio service technician, is made 
up larjjely of the commonplace. 
* While some sets cominjr in for 
repair may have unusual faults or may 
contain special circuitry, the jrreat ma¬ 
jority of work is done on standai-d. 
usually small, a.c.-d.c. radios and radio- 
phonofrraphs. 

Motorola's HS-124 chassis is one of 
these. It is to he found in models dHFll, 
h8Fl4, GSF14M, (J8F14B, and d8FlL>. 
The model .shown in the pholojyrai)hs, 
the one we had for examination, is a 
i?8Fn, a pla.«tic-cahinet table model. 
The n8Fl2 is the same in a wood en¬ 
closure, and the others are similar hut 
fui nished in a hijrh cahinet with reeord- 
.''toiajre space beneath the radio-phono- 
jJTraph propel-. 

Performance and operation were 
tested by simply tuning the receiver, 
listeninj? to reconis, and watchinjr the 
changer work. The results weie, in 
every respect, approximately what 
mijrht be exjiected of an instrument of 
this type, Sound was clean at fairly low 
to medium volume levels, the receiver 
was sensitive enoi.^li to pick up most 
New York stations in a downtown non¬ 
steel building:, and the record changrei’ 
ii]) pea red to have no tendency to dam- 
agre the discs used in the test. 1’he 
changrer has the customary stationary 
center post, which tends to enlarj^e 
recoid center holes, but this is a])- 
parently unavoidable in almost any hut 
rather exjiensive machines. As the cab¬ 
inet photo shows, a sin^jle outer post is 
used; adjustment for the two record 
sizes is merely a matter of rotating this 
half a turn. 

Thoujih there are actually seven eon- 
tJ’ols on the set, they are all clo.sely 
grouped on the front panel. The knob 
at left is the on-off-volume control, and 
that at the right tunes the receiver. 
The center device is a four-part switch, 
each (juarter of the circular knob as¬ 
sembly performing a separate task. 
Reading counterclockwise from the up¬ 


per left, there are i*nox<i. KKJtXT. 
.MOTOR, and tone controls. 

Except for the REJECT portion, which 
is a momentary-contact switch, all of 
these are latching devices—push once 
to turn on (button stays in), and push 
again to turn off (button conies out). 
With the cha.ssis out of the cabinet, 
they all workeil well: but, assembled, 
switch action was sometimes mushy, 
and often a switch would not slay in 
when it should have. This appeared to 
he <hie to the lathcr tight fit where the 


switch as.sembly goes through its panel 
hole. Loosening the chassis-cabinet 
screws and repositioning the cha.ssis 
slightly so that no switch knob touched 
the hole fixed the tnmhle. 

The chassis jihotograph indicates how 
the height of the instrument is kept low 
despite the use of a standard five-tube 
(and rectifier) siiperhet circuit. Four 
of the tubes and the rectifier aie 
mounted on the rear apron; the tuning 
ca])aeitor and the C»C4 oscillator tube 
arc on the side. Only the speaker and 



Underneath the rodio-phonograph with the metal tube cover removed. Notice minioture tubes. 
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C'rcuit diagram of the Motorola HS-124 chassis. Note the use of o separate oscillator tube. Chassis is otherwise standard 5-tube superhet. 


the tunins-indicatqi- assembly project 
upward; these are on the I'lont of the 
chassis where the bottom of the player- 
section lloor curves upward to accom¬ 
modate them. The undercabinet photo 



The chassis is easily remaved for servicing. 


shows the chassis in its place; a metal 
strip ordinarily covers the tubes. 

The diagram indicates that the cir¬ 
cuit is not unusual except in one or two 
respects. One inlcre.'^tinjr feature is the 
synthetic hass circuit It9. 102, UKb and 
Cl2. A small speakej- cannot reproduce 
hass notes adecjuately: but if the ear is 
supfdied with harmonics of the low 
tones, it transmits sensations to the 
l)rain niueh like those caused by gen¬ 
uine bass. The circuit was desci ibed in 
the October, 1948. issue of R\nio- Elec¬ 
tron'I cs on page :>7. 

Another variation from the norm is 
the use of a separate oscillator tube (a 
bC4) with a 12AU6 as mixer. Ordi¬ 
narily, a single pentagrid tube is em¬ 
ployed for both functions. Oscillator- 
mixer coupling takes place between the 
cathodes, cTectively tied together. 

The loop antenna is placed on one 
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surface of a piece of faii ly light-weiglit 
cardboard, which cari be damaged with¬ 
out too much diibculty. fhe external 
antetina lead is taped to the outside. 

The crystal pickup has a special 
melal-tipped stylus which can l)e re¬ 
moved with long-nose i)lieis. Oidinary 
needles will not work, and a replace¬ 
ment must be secured from Motorola. 

During alignmei.t, the a.f. output of 
the receiver should he kept at about 0.4 
volt for greatest accuracy. The i.f.’s 
are .'^et up in the usual way. 


To take care of the r.f. circuits, con¬ 
nect the generator to pin 1 of the 
12.AUb, set freejuency at 1(120 kc. and 
aiijirst the trimmer screw beneath the 
front section of the tuning capacitor 
for maximum output. Then set the gen¬ 
erator to 1400 kc and couple the signal 
to the set through a S-inch-diameter, 
three-turn loop. .Adjust the rear-sec¬ 
tion capacitor trimmer for maximum. 
The last step should be repealed after 
the chassis is replaced in tlie cabinet 
for best accuracy. 


•LIVE" DIAGRAM DEMONSTRATES TELEVISION CIRCUITS 



To show technicians and students how a TV receiver works. John Meagher of the RCA 
Tube Department designed the Television Dynamic Demonstrator shown above. The big board 
displays a giant schemotic of a 30-tube set with an actual component fastened to the board 
wherever o schematic one is shown, ond wired into the circuit to form a real television 
receiver. The demonstrator has 200 plug-in ports which can be removed or changed to show 
the effect on performance. The circuit—schematic and actuol—is divided into 10 sections. 
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Fundamentals of 
Radio Servici ng 


Part V — How capacitors are made 


A CAPACITOK. we learned in the 
last chapteVt is a device for 
storing an electrical charge; 
^ and the amount of charge 
stored depends upon the voltage applied 
and the capacitance of the capacitor. 
We found that capacitance was related 
to the active area of the capacitor 
plates, the spacing between those 
plates, and the K of the dielectric em¬ 
ployed. Two desirable features in a 
capacitor are low leakage current and 
high breakdown voltage. Now let us see 
how all these factors enter into the con¬ 
struction of actual capacitors used in 
radio work: 

There are more ways of designating 
capacitors than there are of describing 
pretty girls, but one of the most com¬ 
mon methods is to refer to the <lielec- 
tric material; so let us lK*gin with o/r 
capacitors—-those with only air between 
their plates. 

The simple capacitor discu.ssed in the 
previous chapter use<I only two plates, 
but you can see from the picture that 
most air capacitors use several. The 
plates are divided into two sets, with all 
the plates of each set connected to¬ 
gether, and with the plates of one set 
interleaved with the plates of the other, 
as shown in Fig. 1. This is to economize 
on space. You will recall that in a 
charge<l capacitor the electrons are 
crowded onto that portion of the nega- 
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tive plate facing the positive plate. 
That means that in a simple capacitor 
only one surface of the plate is used 
for electron storage. 

However, as can be seen in Fig. 1, 
when the plates are interleaved, each 
surface of each negative plate is 
charged with electrons when it is be¬ 
tween two positive plates, and the re¬ 
sult is the same as doubling the size 
of the plates in a two-plate capacitoi*. 
It is just like buttering your bread on 
both si<les; 



By arranging our capacitor so that 
we can control the degree of interleav¬ 
ing of the plates, we can produce a 
variable capacitor similar to most air- 
spaced units use<l in radio work. Very 
stable as to capacitance, they have al¬ 
most zero leakage current. They are 
bulky, though, and it is <lit!ieult to build 
very much capacitance into a reason¬ 


able space. You seldom .see air capaci¬ 
tors of more than 500 auf- The main 
trouble that <ievelops in these capaci¬ 
tors is warping or bending of the plates 
so that they touch and short out. Occa¬ 
sionally sufficient dust gets between the 
plates to form a low-resistance path. 
In a variable capacitor, one set of 
plates (tlie rtJtoi's) must move, and a 
sliding wiper contact is used to make 
an electrical connection to this set. 
Sometimes dirt or corrosion causes this 
contact to become erratic. 

.A capacitor of consi<lerably greater 
capacitance can be built in the same 
space l)y using thin sheets of mica as 
the dielectric atid by employing much 
thinner metal plates. These mica ca- 
})acitors as they are called, are enclosed 
in a case of bakelite or similar mate¬ 
rial for mechanical protection and to 
keep out moisture. 

Since mica has a higher K than air, 
mica capacitors are more compact than 
air capacitors. Their leakage is nearly 
as low; and, by using thicker sheets of 
mica, the hrcak<lown voltage can be 
made very high. You will find them in 
ranges from about 100 to several thou¬ 
sand volts. an<l from 10 uuf to about 
0.1 uf. However, tliey are comparative¬ 
ly e.\pensive; and as breakdown voltage 
and capacitance increase, they become 
quite bulky. .A very stable type of mica 
capacitor, the silrer miVo. is made by 
using silver plating directly on the 
mica sheets instead of metal plates. 

Mica capacit<»rs (h» not give much 
trouble, but they do give .<ome. In fact, 
like an ‘'angel child.** micas develop 
faults just often enough to waste a lot 
of your time checking everything else 
before your suspicion finally falls on 
them. Occasionally they break <lown 
and short out. or the wire lead connect¬ 
ing to a set of plates makes a poor 
contact an<l caii.ses an open. More rare¬ 
ly, moisture may get in and cau.se a 
high leakage current. 

Paimr capacitors are the workhorses 
of radio; they really carry the load. 
Even an a.c.-d.c. midget has a dozen or 
so of them. They usually consist of tw«» 
long, thin strips of aluminum foil, in- 
sulate<l by paper and rolled up in a 
tight little cylinder, with wire lea<ls 
from each stidp of foil being brought 
out of opposite ends. They are covei’e<l. 
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treated with oil, and sealed with wax 
against moisture. 

Paper capacitors are ordinarily 
found in values from about .001 to 
several microfarads, and from 100 to 
1,600 volts. They are more compact 
than micas and cheaper, but they have 
somewhat higher leakage currents and 
deteriorate with age because of the 
gradual penetration of moisture into 
the paper. 

Immersing a paper capacitor in cer¬ 
tain types of oil increases its break¬ 
down voltage and also increases its life 
because the oil prevents the entrance 
of moisture. That is why much military 
equipment that had to be dependable 
used oiUfiUcd capacitors instead of the 
ordinary paper kind. The smaller ones 
are sometimes calle<l “bathtubs.^* 

Thin plastic films have been used in 
place of the paper as a dielectric, and 
some of these plastic-film capacitors 
have electrical qualities superior even 
to mica units. 

Paper capacitors have the same 
shorting and open troubles to which 
micas are occasionally prey, but they 
have them much more often. They are 
more likely to become leaky, too; and if 
they become too hot. the wax runs out 
of them and allows moisture to enter 
easily. Still they are by far the most 
often-used capacitors in radio because 
of low cost. 

For .securing the most capacitance in 
the least space for the smallest amount 
of money, vh ctndytic capacitors are the 
answer. These come in two kinds, wet 
and dry. Fig. 2 is a sketch of a wet 
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Fig. 2—Structure of o wet electrolytic unit. 

electrolytic. It consists of an aluminum 
plate, called the anode, immersed in an 
electrolyte, such as a boric acid solu¬ 
tion. The anode has on its surface a 
very thin oxide film that has been 
formed electrochemically prior to as¬ 
sembling the capacitor and putting it 
into its case. 

Following the previous explanations, 
you might jump to the conclusion that 
the electrolyte is the dielectric, but that 
is not true. The dielectric is the thin 
oxide film—^which incidentally has a 
K of about 10. The aluminum anode 
foims one plate of the capacitor, and 
(he electrolyte forms the other; the 
metal container simply serves as a 
means of making contact with the elec- 
ti'olyte. 

Diy electyobjiic. like dry cell, is 
somewhat of a misnomer. Damp elec¬ 
trolytic would be better, for in such a 
capacitor the liquid electrolyte is re¬ 
placed with a paste. What is more, the 
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anode is replaced with an oxide-coated 
strip of aluminum foil, and the con¬ 
tainer is replaced with an uncoated 
strip of foil called the cathode foil. 
These two strips of foil, with the elec¬ 
trolytic paste and a suitable mechan¬ 
ical separator between them, are rolled 
into a bundle in exactly the same way 
as are paper capacitors. The result is 
a convenient cylinder. 

The capacitance depends on the sur¬ 
face area of the anode and on the na¬ 
ture and thickness of the film. To in¬ 
crease the surface area, the anode foil 
is frequently etched with acid, and the 
increased area of the “hills and val¬ 
leys” thus produced on the foil sur- 

AfJODE^ FQIL^/ ^ B [ FQIL-;^ OXID^FILM 
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Fig* 3—Single container holds two capacitors. 

face increases the capacitance of an 
etched-foil capacitor over that of a 
plain-foil unit by two to seven times. 
Another way of doing the same thing 
is to spray molten aluminum on a strip 
of cotton gauze to produce a grid like 
anode that will give a capacitance 10 
times that of a plain anode strip. These 
are called fabricated-plate electrolytic 
capacitors. 

The thickness and nature of the oxide 
film are determined by the forming 
process. While a thinner film increases 
the capacitance, it also lowers the 
breakdown voltage. Elect roly tics used 
in radio are found in capacitances of 
a couple to several hundred microfar¬ 
ads and in a voltage range of 6 to 600. 
By using more than one anode strip 
or more than one cathode strip, and by 
having barrier strips separating these 
units, it is possible to have more than 
one capacitor in a single container. 
Fig. 3 shows one such dual-unit ar¬ 
rangement. 

Elect roly tics are unlike other capaci¬ 
tors in that they ordinarily are polar¬ 
ized, This means that they must be used 
only with d.c. voltages and that the 
anode must always be connected to the 
positive point. If these rules are not 
followed, the oxide film will disinte¬ 
grate and the capacitor will be de¬ 
stroyed. 

An electrolytic capacitor is only as 
good as its oxide film, and various fac¬ 
tors can injure this coating. A tempo¬ 
rary surge of high voltage may punc¬ 
ture it; but if the voltage is quickly 
reduced, the film will usually heal it¬ 
self. A reverse current through the 
capacitor, impurities in the materials 
used, long subjection to too high a 
voltage, and too many months spent 
lying unused on the shelf will usually 
result in permanent damage. Electro- 
lytics are usually designed to operate 
between 32 and 140 degrees F, and 
they should not be subjected to temper¬ 
atures far beyond these extremes for 
any great length of time. 

If the film is broken down, the ca¬ 
pacitor usually appears as a partial or 
complete short, and the leakage current 


is excessive. If the electrolyte dries out 
or if one of the connecting leads be¬ 
comes separated from its foil, the ca¬ 
pacitor shows an open circuit. Some¬ 
times, before complete evaporation of 
the electrolyte, the capacitor shows a 
marked loss of capacitance. 

A comparatively new type of capaci¬ 
tor that is rapidly gaining in populari¬ 
ty is the ceramic. It consists of a tube 
of rutile ceramic with the inside and 
outside plated with silver. The two sil¬ 
ver coatings are the capacitor plates, 
and the ceramic material is the dielec¬ 
tric— with a K of up to 170! 

Ceramics, like Lana Turner, seem to 
have everything—small size, high ca¬ 
pacitance, high voltage rating, and low 
power factor. What is more, by regu¬ 
lating the mixture of the ceramic ma¬ 
terial, the capacitor ean be made to 
have a positive, zero, or negative tem¬ 
perature coefficient, which is another 
way of saying that the capacitance can 
he made to increase, stay the same, or 
decrease with a rise in temperature. 
This feature compensates for heat 
changes in other components of an elec¬ 
trical circuit. When the capacitance 
of these components “zigs” with an 
increase in temperature, you can em¬ 
ploy a ceramic condenser that “zags*^ 
an equal amount, and vice-versa, and 
thus maintain the over-all capacitance 
constant. 

The manufacturers did not develop 
all these different types just to show 
what they could do. Each type fills a 
particular need. The choice for a par¬ 
ticular job depends upon which will do 
the work best for the least cost. In 
some spots the most important thing 
is lots of capacitance; so an electro¬ 
lytic is used. At another point the ca¬ 
pacitor must not change its value; so 
a silver-mica unit is employed. If the 
leakage must be extremely low, an ordi¬ 
nary mica serves nicely; and for run- 
of-the-mill applications, paper capaci¬ 
tors do the job. Air-spaced units are 
used for variable and semivariable 
duty because of obvious mechanical 
advantages. 

Now that we have become thoroughly 
familiar with the strengths and weak¬ 
nesses of the coil and the capacitor, 
it is high time that our hero and hero¬ 
ine meet; and that they will do in the 
next chapter. Don’t miss this thrilling 
event, folks, “When Coil Meets Capaci¬ 
tor,” for that is how radio began! 


SHfUtnttnt hit UnruUl T. A'liow. .Ui/if/intir, 11“i*. 
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Simple Routine Check 
Locates Receiver Hum 

By J. T. CATALDO and S. J. RICHARD* 


I OCATIXG and eliininatinjr hum in a 
I radio receiver can be an irritat- 
I in}? and ditticult problem if no 
systematic method is employed. 
There is, howevei'. a simple, routine 
check system which cannot fail to fer¬ 
ret out the evasive and a}?}rravatin}j: (iO- 
or 120-cycle disturbance so frequently 
found in a.c. or a.c.-d.c. receivers. Hum 
has several orig:ins, enumerated in the 
followin}? para}?ra})hs: 

The power supply is one. The hum is 
60-cycle for half-wave recti hers and 
120-cycle for sets with full-wave recti¬ 
fiers. 

Theie may be a cathode-to-hlament 
short. A ()0-cycle si}?nal is impressed 
on the cathode of the faulty tube, and 
the signal is amplihed by each follow¬ 
ing stage. 

Leakage from hlameiit to cathode 
causes hum. In a mi.xer tube a small 
amount of hum due to leakage from 
filament to cathode modulates the r.f. 
carrier and is amplified by the succeed¬ 
ing stages. In the second detector, the 
small hum energy mixes a 60-cycle 
component with the audio signal, and 
this is also amplified by the succeeding 
stages. 

All that is needed to localize hum is 
a small, pocket-size, insulated screw¬ 
driver. Let us approach the problem 
with a typical receiver. The a*c.-d.c., 5- 

•Instniclor Radio Division, Doiehanty lTistit\it«. 


tube superhetrodyne shown in the draw¬ 
ing was taken from an RC.A tube man¬ 
ual. It has a half-wave rectifier, a 
beam-power tube, a duo-dio<le-tviode for 
second <letector and audio amplifier, a 
supercontrol pentode for an i.f. ampli¬ 
fier, and a pentagritl conveiter for a 
combined oscillator and first detector. 
Most S-tuhe radios have a .similar cir¬ 
cuit e.xcept that those jiroduced recent¬ 
ly often have selenium rectifiers in¬ 
stead of vacuum-tube dio<les. 

.Assuming that the radio hums, re¬ 
move the chassis from the cabinet and 
place it on the test bench upside down. 
With the aid of the insulated screw¬ 
driver, make the following very simple 
test: 

1. Short the control grid of the power 
amplifier (point A in the diagram) to 
chassis. If the hum is still present 
(even though it has been reduced), the 
source will be found either in the out¬ 
put filter capacitor Cl (open or low in 
capacitance) or in the output tube, 
which may have a cathode-to-filament 
short. This may readily be checke<l by 
temporarily jumping a te.st capacitor 
across Cl and by replacing the power 
output tube with a new one of the same 
type. 

If shorting point A to chassis elim¬ 
inates the hum, the source must be 
ahead of this stage. 

2. Short the audio amplifier control 


grid (point B) to chassis with the in¬ 
sulated screwdriver. If the hum is still 
there, the R-C decoupling filter in the 
plate return circuit (R-C2) is defec¬ 
tive or the tube has filament-to-cathode 
leakage. The tube should be replaced 
first; and if this does not eliminate the 
hum, R and C2 should be checked. 
When a capacitor tester is not avail¬ 
able to test C*2 for leakage or an open 
circuit, it should be replaced regard¬ 
less of its good physical appearance. To 
quote an old phrase, ’’Don't judge a 
book by its cover.” 

If shorting point B to chassis elim¬ 
inates the hum. you can bet your bot¬ 
tom dollar the hum originates in the 
stages preceding this point in the re¬ 
ceiver. 

o. Our next step is to short the diode 
plates (point C) to chassis. If the hum 
ceases, there is eithcM* a filament-to- 
cathode short in the duo-diode-triode or 
a high 1 ‘esislance has developed in the 
diode return circuit. Replacing the tube 
and checking the resistance of the diod(‘ 
return ciiruit (point C to chassis) 
shouhl localize the fault. If hum still 
persists, proceed to the test outlined 
below. 

4. With your sciewdi-ivei-. .<horl the* 
i.f. signal grid (point D) to chassis. If 
the luiin keeps up, it is eausCMl by a fila- 
ment-to-catho<l(‘ short in the i.f. ampli¬ 
fier. Replace the lube. 

If shoi’ting point I) to chassis elim¬ 
inates the hum, there is just one more 
stage that can he causing the trouble— 
the pentagrid convertei*. 

5. Our next .step is to sliort the oscil¬ 
lator grid Ipuint K) to chassis. If this 
test eliminates the hum, there is a 
fiianient-to-cathode short in the penta¬ 
grid converter. 

The system we have outlined is so 
simple and etfective that after it is used 
once or twice l)y a technician, he will 
resc>rt to it often to tackle his hum 
problems. 

In addition, the audio man will have 
grasped by now the thought that a 
screwdriver will help his hum troubles, 
too. Just start shorting gri<l.s. 



f/tf tlarolil /#wr««. f!U» fiafdttt't, .V. J. 

’’You told me there was a leaky capacitor so 
I put the set In this pan." 
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AM Generator Useful for TV 

The author describes one method of using an AM 
By R. M. VENDELAND* generator to check over-all response of TV sets 


I T IS safe to assume that the radio 
service technician—\vho has fallen 
heir first to the automatic record 
chancier, then FM, ami finally the 
spinninjj: nigrhtniare of television—has 
accepted the fact that expensive e<iuip- 
nient is necessary in his television work. 

No one can deny the need for sweep 
generators, oscilloscopes, vacuum-tube 
voltmeters, and the other equipment 
which now finds a new home on the old 
service panel, but this article will intro¬ 
duce no new piece of equipment. .411 we 
do is show how to use that good AM 
signal geneiator that you’ve probably 
had for years—show how to use it as a 
check standard on the op(*ration of a 
television receiver. 

Rather than go into a long-winded 
discussion of what we are trying to do, 
let’s take a television receiver otf the 
shelf and demonstratt mentally the use 
of the old standby, the AM signal 
generator. 

First of all. we’ll connect the signal 
generator to the antenna terminals of 
the television receiver. This (by the 
way) is a lazy man’s check because at 
no time din ing the < peration does the 
chassis leave its cabinet. If the receiver 
has a IlOO-ohm input, just stick a 150- 
ohm resistor on each terminal and con¬ 
nect the signal generator to the re¬ 
sistors. (lAl TlON: if llie >el a iriiiiJ*- 
job, IIan isolation Iruii!*- 
foriiici' in tlie a.c. lea*! of the receiver, 
or feed the generator tliroiigli a eon pie 
of eapaeiiors. Some receivers use <5- 
(►hm inputs and ar«* fed with co-ax 
cable. Merely conned the generator 
across the antenna input and ground 
of such sets. The possible mismatch 
will !u>t be im]>ortant. 

Next, advance the contrast control 
of the television I'eceiver to three-<iuar- 
ters of maximum, and tune the receiver 
to any channel. (Signal generatoi^s not 
coveting at least lOd me on /nnda- 
mvHtith will not be useful in this work. 
If the generator has a calibrated output 
or a meter measuring the r.f. output 
level, the methods about to be suggested 
can be turned into (xtremely accurate 
checks on comparative operation of dif¬ 
ferent television models.) 

Having selected a channel, turn the 
signal generator slowly toward the fre¬ 
siliency of that channel (come from the 
low side). Be sure the 400-cyele modu¬ 
lation is turned on. As you approach 
the correct video carrier frequency, 
faint bars will appear on the television 

It<.*sul«>nl Pirtrlor of T<'Ievision. NhIIodhI midio 
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receiver screen. .4s the frequency gets 
clo>*er to the video carrier frequency, 
the bars will darken. 

.4t this point let us stop to examine 
exactly what we have done and what 
we have checked. Thus far, we have 
determined that our tuner, i.f., and 
video amplifiers are all in working or¬ 
der. If any of the stages shown on the 
block diagram of Fig. 1 (excluding 
the horizontal sweep circuit) are in¬ 
operative, tlie bars will not appear or, 
if they do, will not stay locked in one 
position. 

As the signal generator is turned to 
a higher frequency, the bars will reach 
maximum contrast on the screen of the 
television receiver. They should stay 
that way for several megacycles (a 
check on bandwidth). Suddenly the 
bars should cut otf and 4()()-cycle tone 
should be heard from the speaker. (This 
will not happen in .small receivers using 
inte carrier methods.) .4s the generator 
is turned Ffv/iM* Sl.OWLY to a higher 
f eipiency, the sound will gradually 
disrppear and then get louder again. 
See Fig. ’2. The point of minimum 
sound should lie the soun<l cairicr fre- 
quenc'* of the channel. 

if there are two pronounced peaks 
of sound, tlie discriminator is aligned 
properly. If the bars do not disappear 
when sound is heard, tlie sound traps 
are not doing their Job. (The sound 
tirps are responsible for the sharj) cut 
oil* on the high-fiequency side of the 
over-all video lesponse curve.) On re¬ 
ceivers using fine tuning, a good ehcek 
at this point is to set the signal gen¬ 
erator at tlie actual sound carrier fre- 
(piency and see if you can get a null in 
the sound by tuning the fine tuning con¬ 
trol. If the oscillator is correctly 
aligned, that control should be at mid- 
position when the sound is at a null. 

.4ctually, the bars on the screen be¬ 
ing held in position by the vertical 
sync circuits, adjustment of the vertical 
hold control should make the number 
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Fig. I—Generator con check on these stages. 


of bars change. If they do not hold in 
any position of the hold control and 
are plainly visible as they drop across 
the screen, something is probably wrong 
with the vertical hold circuit. 

For a quick check of the horizontal 
hold circuit, the signal generator may 
be externally modulated by a 15,000- or 
20,000-cycle sine or siiuare wave. This 
should throw one or two bars vertically 
on the screen. Most generators are not 
designeil to modulate externally with 
much more than 10,000- or 15,000-eycle 
signals. .4s a result, a very strong sig- 



Flg. 2—The response curve of felevision sef. 


11 :d source will be reiiuired to get any 
degree of intensity on the bars. If the 
bars can be made to sit on end, the 
horizontal sync circuit is prolmbly 
working. Notice that you’ll have to ad¬ 
just the bold control to make the bars 
stand (HI end. 

In this method of testing, the ad¬ 
vantage of a signal generator with a 
calibrated (Hitput is apparent. First of 
all, the sensitivity of the receiver can 
be determined iiy the appearance of the 
bars. Some sets will show bars with 
fewer microvolts input than others. You 
can set uji your own standards as to 
which set is *’hot’* and which re(|uires 
too much signal generator output to 
get the bars. You can check yourself on 
alignment by measuring the microvolts 
re(|uired to see bars on the receiver’.s 
screen. Check receivers before and 
after alignment to determine if you’ve 
done more harm than good (r/ fanf/t 
that amsf nut hv taken too lighthf)' 

Troubles in the receiver will show 
either as premature falling oft* of the 
bars or as variation in intensity as you 
pass through the video frequencies. If, 
for any reason, the bars do not appear, 
shift the signal generator fretjiiency to 
the i.f. range of the receiver and try to 
drive bars through the antenna circuit. 
If the bars appear, the oscillator is 
probably not functioning. 

If the bars do not respond properly, 
change channels and check the response 
again. It should be obvious that proper 
response on one channel and improper 
response on another is tuner trouble. 
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Two New Aids for TV 
Antenna Installation 



Anfenno Compass roods video voltage, 
WO manufacturers have recently 
introduced devices designed to al¬ 
low one man alone to install TV 
antennas. 

The Simpson TV Antenna Compass 
is made by Simpson Electric Company. 
E.ssentially a video voltmeter, the en¬ 
tire assembly, shown in the photojjrraph. 


is diat,^cammed in Fig. 1-a. A small, in¬ 
sulated junction box contains a 1X^4 
crystal rectifier, two capacitors, and a 
resistor. A clip fixed to the box is at¬ 
tached to the output of the receiver's 
video. The clip is provided with an in¬ 
sulation piercing point and is most con¬ 
veniently clipped to the video input lea<l 
to the C-R tube (usually the grid lead). 
The ground clip is hooked to the chassis. 

The rectified d.c. appearing at the 
output of the junction box varies di¬ 
rectly as the video output of the set and 
therefore, for constant control settings, 
as the r.f. input. The female a.c. re¬ 
ceptacle is connected to the male plug 
set in the top of the meter case. As the 


antenna is rotated or a tuning stub is 
adjusted, maximum meter reading indi¬ 
cates maximum signal input. 

Because of the plug arrangement, a 
standard a.c. extension can be used to 
connect the meter on the roof with the 
junction box attached to the set below. 
The installation man need only hold 
the meter in liis hand and rotate the 
array for highest meter reading- Ghosts 
will give small peaks, hut the most 
direct path will show up as the largest 
peak. 

McMurdo Silver's contribution to TV 
installation ctticiency is known as the 
Tennaligner, Model 914. .A communi¬ 
cating telephone systeni, its chief ad¬ 
vantages are high audio level and the 
lack of need for an extra line. 

The antenna transmission line itself 
is used for communication. Fig. 1-b and 
the ph(»togcaph tell the story. The 
metal cabinet contains a carbon micro¬ 
phone. hattei y. clo.sed-circuit jack, iso¬ 
lation chokes, capaeiiois, and tei minals. 
t'hokes. microphone, and hea<lset are 
provided foi- the other end. 

The cabinet is placed clo.^e to the 
louilspeaker of the TV receiver. If a 
simple dipole is use<l, the microphone 
and headset are eonnectetl across the 
line at the roof. R.f. passes down the 
line, through the oOO-juif eajmeitors in 
tlu* cabinet, and to the set's r.f. input. 
\*oice currents of the telephone system 
tind a perfect path through the r.f. iso¬ 
lation chokes hut are mn shorted by 
tin* i-ec<‘iver's input coil because of tlu* 
5(HJ-oNf series capacitors. 

If a folded dipole or other d.c.- 
sbol ted airay is used, one siile of tlu* 
line is «»pened upstairs and the arrange¬ 
ment shown in Fig. 1-h by dashed line.s 
is used. The :iPU-anf ceramic capacitor 
provides a path foi- r.f.. hut lireaks the 
line for d.c. so the audio can he heard. 

'file downstairs eahinet is not pvo- 
vidt*d with headphones, thougli there is 
a jack into which a pair can i»c plugge<l 
for two-way convcrsati<in. Onliiiarily. 
tlu* installation man »m the roof can 
listen to the audio lone transmitted by 
tlu* station and tutted in on the si-t dur¬ 
ing test-pattern periods, and can H<ljust 
the antenna ftu* loudest signal. 

Botli these dt*viecs may he c<m- 
siructed by any teciinician. 'Fhe meter 
circuit (Fig. l-at is self-explanatory. 
For best results, the telephone setup 
t Fig. l-h^ .should use special low-im¬ 
pedance microphones and headsets, as 
indicated on the diagram. Telephone- 
type handsets or switchboard-operator 
hea«l-and-cliest sets will work well, if 
they arc obtainable. 

RADIO.ELECTRONICS for 



Fig. 1 - 0 —Video voltmeter checks antenna position, b—Interphone uses antenno lead. 



Cose at left contains battery and microphone. Headset and other mike ore used on the roof. 










































it’s ALLIED for hollkrofters! 




Hallicrafters S-72 All-Wave Portable Radio 

Enjoy powerful all-wave reception wherever you go—with this 
superb new universal portable. The S-72 covers 540-1600 kc, 1500- 
4400 kc, 4.3-13 me, and 12-31 me. Receives standard broadcast 
programs, foreign and domestic short wave broadcasts, aircraft, 
police and Amateur stations. Has two built-in antennas—loop for 
standard broadcast and 21" whip for short wave. Automatic Noise 
Limiter; sensitivity control; AVC; BFO; main and fine tuning con¬ 
trols; tone control; phone jack; provision for attaching external 
antenna. Brown leatherette-covered plywood cabinet, 14" wide, 
12^4" high, IM" deep. For 105-125 volts DC, or 60 cycle AC, or 
self-contained batteries. Complete with tubes, less batteries. Shpg. 
w t., l6 lbs. 

97-505. Hallicrafters S-72 All-Wave Portable. NET *79^^ 
80-584. A-B Battery Pack for above. NET $3.85 

Available on Easy Payment Terms 


The all-star, all-wave value that amazes even the ex¬ 
perts. Covers 4 full wave bands, continuous range from 
540 kc to 32 me. Features: full electrical bandspread; 
Noise Limiter; Band Selector; BFO pitch; Voice-Code 
switch; Speaker-head phones switch; Standby-receive 
switch; latest PM speaker; In handsome furniture-steel 
cabinet; 12x7x8". Complete with all tubes. For 105-125 
volts, 25-60 cycles AC, or 105-125 volts DC. Shipping 
weight, 15 lbs. <0095 

97-565. Model S-38 Receiver. Only OV 


hallicrafters 
T-64 TV Chassis 


Complete with 
10" Picture Tube 

ONLY 

sj/gso 


Tops for custom installation.s at low cost—a complete direct- 
view chassis for 10 or 12-inch tubes. With new Dual-Focus switch 
—10" tube gives you choice of big 64 sq. in. telescopic view for 
dramatic closeups, or large 56 sq. in. full-range view. Either way, 
you get a sharp picture, with fine stability and superb contrast. 
Features: 12 channel push-button tuning; RF amplifier; 3 IF 
amplifiers; 2 video amplifiers; improved sync circuits; AGC; 
static-free FM audio system. Complete with power supply, 
speaker, picture tube and 15 tubes, plus 3 rectifiers. For 105-125 
volts, 50-60 cycles AC. Shpg. wt., 60 lbs, 

Hallicrafters T-64 Television Chassis, complete 

with 10" picture tube. Only .'179^'^ 

Hallicrafters T-64 Television Chassis, complete with 12" pic¬ 
ture tube. On/y . . $199.50 

Available on Easy Payment Terms 


Radio’s Leading 
Buying Guide 

U»«d by thoutondt of axport rodio 
m«n. 6«l ovary buying advontogo at 
ALLIED: widott eoloefions-—manoy- 
saving pricof'-tpoody, ojtport thip- 
mont—porsonat oftonflon“<ompleto 
•atUfoefion on ovory ordor. 5ond 
today for your lotoet ALLIED Catalog. 


ALLIED STOCKS ALL HALLICRAFTERS MODELS 


Hallicrafters SX-42 (less speoker).$275.00 

Hallicrafters SX-62 (less speoker). 269.50 

Hallicrafters SX-43 (less speaker). 159.50 

Hallicrafters S-5 1 (complete). 149.50 

Hallicrafters S-53 (complete). 69.95 

Hallicrafters HT-17 Transmitter. 39.50 

Hallicrafters HT-18 Oscillator. 110.00 


All Prices Net F.O.B. Chicago 


ALLIED RADIO 


ALLIED RADIO CORP., Dept. 2-G.9 
833 W. Jackson Blvd., Chicogo 7, Illinois 

□ Send FREE ALLIED Catalog 

□ Enter order for Hallicrafters Model. 

Enclosed S. 


□ Send ALLIED Easy Payment details an< 


FREE 

CATALOG 


Full Payment 

Part Payment (Bal. C.O.D.) 
order blank. 


Name . 

Addrea .... 


. 2.ont . 


.State. 
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Designing Class-AB2 Modnlator 


s 



Typicol tubes used for closs-AB2 modulotors. 


Essential design iiil’oriiiatioii I'or a (‘iass-AH2 
modulator is here in eonvenient tahiiiar form 


By RUFUS P. TURNER, K6A1 


I X AMATKrii ratlittphone desi^rn, tlie 
cl ass-A B2 amplifier often finds use 
as an amplitiule niodiilatoi*. Almost 
always employ in jr tetrode or pentode 
tubes, this type of modulator furnishes 
relatively hijrh amlio power output with 
less than 1 watt of jrrid drivinj; power 
required in most cases. The class-AB2 
power output, in several instances, is 
hi^rher than elass-B output at the same 
plate Voltaire. 

Tube nianufaeturei’s have recom¬ 
mended certain tubes especially for 
ciass-AB2 audio seivice. These tul>es 
are listed, tojrother with their (dass- 
An2 operatinjr data, in the tables ac¬ 
company inir this article. These tables 
will irive the modulator desijrner a pic¬ 
ture of the situation and should make 
sidectinjr tubes easy. With this informa¬ 
tion within reach, i* will not he neces- 
.'•a y to thumb the u<rh tube manuals in 
search of class-AB2 ratinjrs for the 
desired output. 

TABLE 1 

Arnio BowEU ti bk 

OUTFIT TVFKS 


I2W 

2A5, (;E(;((iFb-(;), 42 

18 

4.5 

22 

HVbVb-dTX 

2(1 

IlVbO, IlVbO 

2b 

Kill) 

47 

(;L(i((;Lb-(i) 

54 

2E2(i, 815 

72 

K;24 

7.5 

HYOLCdlX 

80 

rvK-2l>. HYfil. RK-807 

1)7 

HY12(il> 

12(1 

807. 1025 

520 

4-125A (41)21) 


Table 1 lists the various tubes avail¬ 
able for class-AB2 power outputs from 
12 to 520 watts. Higher power outputs 
have not been listed because of the 
legal 1-kilowatt power-input limit on 
amateur final amplifiers. The designer 
may use this table to determine which, 
if any. tubes are available for his de¬ 
sired power output. Table 2 lists nu¬ 
merically acconling to tube-type num¬ 


ber the impel tant class-A B2 opei ating 
characteristics of these tubes. 

Where two or more ciass-AB2 power- 
output levels are obtainable witli a 
given tube, we have listed the operat¬ 
ing characteristics corresponding to 
the higher power output, since this 
value will he of chief amateur interest. 

Class-AB2 operating hints 

The class-A B2 stage must be con¬ 
nected in push-pull. This means that 
the tubes listed in Tables 1 and 2 must 
be used in pairs. The single exception 
is type 815. which itself is a dual tube. 
A diagram of a modulator using the 815 
push-pull beam power amplifier is re¬ 
produced heie from the HCA Gidde for 
'fra tf sm if tint/ Tn hvH. 

Each design pi’ocediiie applicable to 
push pull stages in general applies to 
tlie class-A B2 amplifier. Tubes, for 
example, should be matched in charac¬ 
teristics as nearly as piaeticable; non- 
inductive parasitic resistors (50 or 100 
ohms each) should be connected in 
sei’ies with the control grids; and well- 
designed input and output transformers 
must f)e employed. 


While cathode-res is tor l)ias may be 
employed in a class-AB2 mod dator. 
larger ()ower output will be obtained 
with tixvif bias. The latter is obtained 
fi-oin batteries: from a well-filtered, 
voltage-regiilate<l a.c. power supply 
having low output resistance: oi* from 
an appropriate ‘‘above-ground” .ap on 
the plate-supply voltage divider. 

Input resistance, that resistaixe be¬ 
tween control grid and ground in the 
class-AR2 stage, must be kept is low 
as possible, usually not more than a 
few hundred ohms. An ini)tft traKs- 
former must l)e employed. Phase in¬ 
verters and straight resistance-japaei- 
tance coupling are not practi(al for 
cl ass-A R2 inputs. Special class-A B2 in¬ 
put transformers with low-i'esistance 
secondary windings are available foi 
input coupling and cost little mo-e than 
standanl interstage audio transformers. 

If there were any considerabl? resis¬ 
tance in tlie grid circuit, the mo lulator 
would distort badly and would not de¬ 
velop peak power. The numhei- 2 in 
‘\AB2” indicates that the grids 
(liaw current during a portion of the 
input voltage cycle. If grid (urreiit. 


6SF5 6SC7 6N7 815 



This 815 cIoss-AB2 modulotor ond speech omplifier is copoble of delivering obout 50 wotts. 

RADIO-electronic: S for 





































51 


TABLr 2 . CLASS Atll^ OPKHATIXC CHARACTKRISTICS 
(Values are or 2 tubes except in the rase of tyije Sl’i which a dual tube.> 


1 1 

1 I'ila- 
' IllCIlt 

Vi.|f> 

D. ( 

< 5rid 

Vi 

D. ( 

Plate 

Volli* 

D C. 
,SiT<*en 
\ oils 

Max. Sig. 

Plate 

Current 

(Ilia.) 

Load 

He.''i.'‘ianee 
P tn P 
((linn'll 

Max. Sig. 

I )riving 
Pi>vv«*r 

(Wait^j 

Max. Sig. 
Power 
()utput 
(Watt.i 

2a:> 

2 5 

-38 

350 

Sireeii 

1 <-oiiiiocipd 
* to lilate 

02 

(5(K)() 

IVak a. f 
grill III grid 
Voltage 123 

! 

2!:2ii 

(5 ;i 

-1.'. 

5(H) 

125 

j 150 

801H) 

0 3(5 

54 

4 12.'| A 

4D2I 

.’•0 

-51 

30IMI 

1 350 

2(50 

27.7(MI 

2 5 peak 

520 

Ul'Vi 

15.5 

-38 

35(1 

1 .'^rreen 
rimuertod 
(o plate 

1*- 

(iOOO 

IVak a, 1. 
grid to grid 
voltage 123 

13 

r.i.ii 

iiLr>-(; 

(5.8 

-22 5' 

.3150 


' 205 

3SIIII 

0 27 |H*ak 

47 

i 

nViiLni: 

(5 3 

-•>•,1 

.'HHI 

.300 


! ~! 

1 0 15(1 



(5 3 


,3(H) 

31 Ml 

120 

.5(HM) 

0 40 

22 

R 

(5 3 

-3(1' 

(5(MI 

3(NI 

200 

(5(500 

(1 40 

80 

42- 

(5.3 

-38' 

350 

."'iTeen 

1 ronuerte<I 
to f>laie 

02 

(5(HMI 

Peak a. f. 
grid (o grid 
voltage 123 

13 

4.’. 

2.5 

-158' 

275 

1 - 

138 

32(H) 

0(55(5 

18 

HVIMI 

(5.3 

-22 

400 

225 

120 

(5()(H) 

3 0 

30 


(5.3 

-3(1' 

(5(Hl 

3(K) 

2(KI 

(50(50 

0 40 

80 

IlVOli 

(5 3 

-25' 

3<K) 

3(M) 

150 

4(MH) 

0.25 

30 

807 

(5.3 

-32' 

7.'iO 

.31 M» 

240 

0050 

0 20 

120 

HK807 

(5 3 

-30' 

(5(K» 

3(N) 

2(MI 

0(5(MI 

0.40 

HO 

81 .'r* 

(5 3 
12.(5 

-15' 

X 1 

1 

1 

125 

150 1 

8(HN) 

0 31) ' 

54 

UV12150 

12.(5 

-25' 

.5(H> 

3(N) 

200 

.VHH) 

0.7(1 

'J7 

1(510 

JLL 

-1(5 

4(N> . 

3(M» 

l.'iO 

(»(M)II 

- 

o 4(1 |>eak j 

30 

1(524 


-25' 

(5(K) 

.3(MI 

ISO 

7500 1 

1 2 peak 

72 

IG2.'» 

12. (5^1 

-32' 

7.'iO 

3(M) 

240 

005(1 

0,20 * 

120 


l‘( )(>TX( »Ti ;S; 

‘ Fixed hia- Innii ci r. supply Do luit u-r rathiKh* re^i-ior 

- Triode-roiiticn ted Sitwu at d plate icrininals ot tuhcsorker riMinn tnl tot'^Mhrr. 
’ Dual tube. Both tube M*rtio!i- m ^ame eiivelopiv 


flowing to ground, passed through a 
high resistance, a negative voltage drop 
would be created between grid and 
ground. Since this would vary directly 
as the input voltage during any portion 
of the wave, the tube would effectively 
be biasetl more and more as the signal 
reached its peak. The in-step bias in¬ 
crease would greatly reduce the tube’s 
amplifleation and the plate-current 
waveform would be a flattened and dis¬ 
torted version of the input. Never use 
an ordinary audio “interstage” trans¬ 
former. 

Linder excitation (full signal condi¬ 
tions), the class-AB2 plate current 
swings from a relatively low no-signal 
value up to a comparatively high value. 
The plate-voltage supply accordingly 
must have good regulation in order to 
prevent plate-voltage swings. The power 
supply should be capable of delivering 
somewhat more euri ent than the maxi¬ 
mum-signal plate current listed in 
Table 2. A choke-input type of filter is 
recommended. 

In most class-A B2 stages, audio 
power output is appreciably affected 
by d.e. screen voltage changes. This is 
particularly true when beam-power 
tubes are used. The screen voltage ac¬ 
cordingly must be regulated. Regula¬ 
tion is simple when gaseous VR-type 
voltage-regulator tubes are used. The 
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screen voltage must be obtained fiom a 
separate d.c. supply or from an appro¬ 
priate tap on the plate-supply voltage 
divider—*never through a series drop¬ 
ping resist 01 *. 

Class-AB2 audio-fre<iuency <lriving- 
power requirements are modest. In most 
eases, less than 1 watt of driving power 
is recommended, as will be seen from 
Table 2. Grid current flows in the class- 
AB2 stage during a small part of the 
excitation cycle; hence the driver stage 
must be capable of supplying a small 
amount of power. Push-pull triodes (or 
triode-connected pentodes) should be 
used in the driver stage. 

When beam-power tubes are employed 
in the class-AB2 modulator, it will be 
advisable to include in the circuit de¬ 
generative fee<lback to reduce the in- 
heient <listortion due to these tubes. 
This inverse feedback, in order to be 
most effective, should not be confined to 
the output stage; instead the feedback 
loop must extend from the class-AB2 
output to one of the pieceding voltage 
amplifier stages. Several satisfactory 
feedback circuits are to be found in 
the various radio handbooks and in 
previous issues of this magazine. The 
815 is not included in the feedback loop 
in the RCA circuit, but there is some 
feedback between the plates of the 6N7 
driver and the (iSCT phase inverter. 


Aiimteiir 


A. N. L AND SQUELCH CIRCUIT 

A simple automatic noise limiter and 
squelch circuit suitable for use in com¬ 
munications and shortwave receivers 
was used in a single-channel v.h.f. re¬ 
ceiver described in Elcvfrlcol Counututi- 
cofioK. The noise limiter was designed 
to suppress ignition noise, static, and 
so on without distorting the a.f, signal. 
The squelch circuit quiets the receiver 
when no signal is being received. 

When the squelch is off and a signal 
is being received, the plate of VI-a is 
more positive than that of Vl-b be- 
cau.se its grid is connected to a more 
negative point on the detector load re¬ 
sistors. Under this condition, diodes 
V^2-a and V2-b conduct. The audio sig¬ 
nal has a cotitinuous path to the a.f. 
output terminals through Cl, R2. and 
V2-a. When a peaked noise pulse 
reaches the receiver, it has no effect on 
the bias of Vl-a because of the time 
constant of R1-C2: but the grid of 
Vl-b goes negative, and its plate volt¬ 
age rises above that of Vl-a. This ac¬ 
tion causes the diodes to block and open 
the a.f. signal path. 

This a.n.l. circuit is fast-acting be¬ 
cause the noise pulse makes the plate 
of V2-a negative at the same instant 
that the cathode of V2-b goes positive. 
C‘» hohls its charge while the diodes 
are cut off. thus smoothing out the 


LAST IF TRANS 



limiter operation. When the diodes are 
conducting, Co follows the signal en¬ 
velope. Potentiometer R2 permits the 
circuit to be set to block at any modu¬ 
lation level between fiO and 100' 

When no signal is coming in and the 
squelch switch is open, a 470.000-ohm 
resistor Ro is added to the plate load 
of Vl-a. This makes the plate of this 
tube less positive than that of Vl-b, 
and the diodes are cut off. When a sig¬ 
nal of predetermined strength is re¬ 
ceived, the plate of Vl-a goes more 
positive because its grid is biased 
higher than Vl-b. The diodes conduct 
and permit the signal to pass through 
to the a.f. amplifiers. The level of the 
squelch is controlled by the receiver’s 
r.f. gain or sensitivity control. 
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GET INTO TIE 

TELEVISION 

BUSINESS 



DEALER 

PLAN 


If brings you a sure-fire means 
doing a BIG and PROFITABLE 

business in Television Kifs. Sefs, 
Service, and Parfs. 

Just a few of the many 
PRACTICAL ADVANTAGES:— 

• You get an e,\clitsii’e territory on a 
franchise basis. 

• You get a listing in local neiispaper 
advertising, 

• No tie-in deals or forced purchases. 

No inventory problem. 

• You will receive complete iuforma^ 
tiou on servicing of any and all 
Television Sets, 

• You will receive the benefit of free 
engineering advice and instruction^ 
plus help on all TV problems. 

• A smalt capitalf plus ambition and 
foresight —that’s all you need to get 
ahead in television with the Trans^ 
vision Dealer Plan. 

GET THE FACTS NOW! 

FILL OUT AND MAIL THIS 

_ 

Tronsvision. Iwe.. N«w Rochelle, N. Y, . 

( ) Rush oil the informotion on your 

Special new Deoler Plan. 1 

I 

Name ... 

Address 

City & State 



A Versatile Grid- 
Dip Oseillator 



Front view of the a.c.-d.q. grid-dip oscillator. Pickup coil is below right corner of panel. 


T he prid-dip oscillator has real ad¬ 
vantages over the common, garden- 
variety wavemeter, and its cost 
can be low. Its accuracy may be 
high, and it can measure capacitance 
and inductance, as well as serving as a 
phone monitor when the need arises. 

The oscillator circuit is the famil¬ 
iar Hartley, utilizing a 6C4. (A 6J5 
could be substituted.) Economy dictated 
the use of an electron-ray tube instead 
of a milliammeter for the indicator. By 
using a 1()29 (the 12-volt equivalent of 
the 6E5), we were able to employ the 
series-string idea for filament heating. 

Because the current requirements are 
very low, the filter circuit may consist 
of a resistor and a dual-section elec¬ 
trolytic capacitor. 

If power is taken from an oscillating 
circuit, there is a change in grid cur¬ 
rent. In this instrument the grid-cur¬ 
rent flows through the grid-leak resis¬ 
tor that provides bias voltage for the 
1629. Any change in oscillator grid 
current changes the shadow on the 1629 


screen because the varying *^oltage 
across the resistor is applied to the 
1629 grid. The 1629 draws a minute 
current and presents virtually no load 
to the oscillator. 

Plug-in coils are used for d fferent 
frequency ranges. The circuit to be 
checked may be either directly coupled 
to the coil or remotely coupled by use 
of the link. The pickup coil is made of 
three turns of bell wire, held together 
with Scotch tape, and connected to the 
tuned circuit of the oscillator by a con¬ 
venient length of 300-ohm ribbm line. 
Possibly 150- or 75-ohm line would be 
even better. The link coil on tie oscil¬ 
lator end consists of three turns wound 
on the bottom (ground) end of each 
plug-in coil and spaced inch from 
the main winding. 

Coil-winding data: 

me: 63 t. No. 26 eniimel on 
1-inch-diameter form. Tap a 2 t. 

2,9~0,0 me: 24 t. No. 26 enamel on 
114-inch-diameter form. Tap ac 1 t. 

me: 12 t. No. 26 enamel on 



Sehemolie o< oscillafor. Note thot ioel Irome Is conTreeted to one side of Il0-/olt line. 
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1 */4-iiich-(liamuter form. Tap at % t. 

me: 4 V 2 1 . Xo. 22 enamel on 
1 V 4 -inch-diameter foini. Tap at >2 t. 

Aliout the only part of the circuit 
that needs a jrveai deal of care is the 
oscillator itself, where short leads are 
necessary for jrood performance at the 
higher frequencies. As shown hy the 
rear-view photo, the parts are so 
jrrouped aiound the oscillator tube and 
the coil socket as to provide a minimum 
of lead len>j:th- 

The power supply, with its VH tube, 
is located on one erd of the chassis, and 
the tiltei* choke (which is not shown in 
the photos) is located centrally on the 
underside of the chassis. The length of 
ribbon line for the pickup coil is sol* 
deretl to the coil socket, and several 
turns of Scotch tape are wound around 
the line behind the panel to prevent its 
being pulled out. Additional coils may 
be wound to cover the d-meter and even 
the 2-meter ham hands. In the other 
direction, probably two coils would be 
necessary to cover the broadcast band. 

The coils will have to be individually 
calibrated since small variations in the 
circuit must be allowed for. The coils 
are figured to make the amateur bands 
fall on the left .side of the dial, where 
a relatively small amount of capaci¬ 
tance is in the circjit, to give the best 
bandspread. 

One item not showti in the photos is 
a shield can fabi'icated from light sheet 
aluminum, which houses the o.scillator 
section and electron-i’ay tube. A hole 
large enough to pas.> the plug*in coils 
is made in the side of thi.s can. 

An easy method of calibrating the 
oscillator is to pick up the signal it 
generates on an a 11-wave receiver. 
Check with the various WWV points 
on the dial to allow for disciepancies 
in receiver calibration. 

The use of the grid-dip meter for 
measuring capacitance a ml inductance 
has been coveretl in magazine articles 
and in amateur handbooks. 

The instrument is especially valuable 
where fi’equency multii^liers are used 
in amateur transmitters; when any of 
several dilferent harmonics may be 
present, it is better to be safe than sor¬ 
ry. That is especiallv true of the tri-tet 
circuit and others nf the regenerative 
type where the thii’*I harmonic may be 
as strong as or stronger than the sec¬ 
ond. 



Back view. Coll socket is below (629 socket. 
JULY. 1949 



RADIO PARTS KITS 

For the Serviceman. Experimenter and Amateur 
RESISTORS, ASSORTED VALUES 

N" I I jlllmfi Null-lM!(llli|tC(l. 'tW. |41 -JW. Itin lul 65c 

N' - fail-i.ri lii^iilHlcd •, W. t<< IW liiu toi 51.69 

.Nm Will- \4iiiiii(|. 1 jiHtnt'li-d. TiW . Ill '.hW. lui 1.93 

CONDENSERS. ASSORTED VOLTAGES 

Nh. t r.i|)ri tiiliiiliii. .ouud .Mtd. Ill .1 .Mill. Him tin 1.93 
.Vh. Oil |i.i|MM. (mj .Mfil. to 1 -Mtd. .‘iM tiir 2.19 

-Vo M .XitlM, licni'iHioi iiiiil di'ttMiiiiui t.\|u-'. .‘iM Im 

1.69 

.\n : .Mn.i, iii>iil.ii(il. 37 .Miiif. In .1 .Mfd. Inn tiir 1.95 

-Vo !< .Mil.! iiiiiiMiiilliii;;. .(iiilij Mid. to .(i| Alld. !li foi 

1.19 

.No :i | •|•^,ltllil V. Ml tu lutin Mmi. liin fi,i l.ftj 

.\o III ..I o. SiM^tles. liiiiil'. Tiiplc' ;iiiil (iuail>. 

(tni 1.00 

No II Filri<t> Tidxil.ir. IM .. (:iirii<i;ti'. til. in hit 1.95 

N" J- .\ii ... .\|| i.\|ii'. t'i-i.iiiiii iii'iihit iuli. IM 

IM 1.19 

TRANSFORMERS 

.No. i:; (iioi .<ui(i]iis, Nfui III lo Mn .M.i. 

.Hill v. l■■||, usv i ,ii im 8.95. 

.No. II i»iii|Mii. IM‘. riii\iis:ii Hiiii >iii;>i,.«. :i III i:,w 

III .t'- l. 3.93 

.\ii I*, t'liokr.v. In In Mil .Mil. A"’i liiittui. In fill ^,45 

TUBE SOCKETS. ALL NEW 

.'.(I III I. «; 7. iiiii:ii. mill. :i*. iiii.t iiiiri. :»|*. 


TERMINAL STRIPS 

N.i IT .\>'otii‘il bl.tli’s iilld '■i/i'. .'>U lul 89c 

HARDWARE ASSORTMENTS 

.No Is Solilri lii^N. All slr.C' iiMil l,v|i<*s. ;; Lh*. tin 1.29 
.No |:t .'CniW'. .Nuts. WhaIiims. eti.. t-h-. l.h.s. tor 1.29 
-No J*i .Mtiiiiiiiiiiii i:i\its. All .-dzcs .iiid l.t|ii'. 31.Ii.'. tor 

1.29 

INSULATORS. CERAMIC 

N« '.’t .'irn.ls, .<i>;wii>. I'liil iliioii.;itS. t'lf. .'.it tm 1.79 

I .<1 r nr all 31 iviT.< i.isTKh $ 35.00 

METERS. 2" Round Cose. All New 


TUBE SPECIALS 


rn 

.. 69c 

IJAd . . 

23c 

ii.ii 1 

. 69c 

i:!e^ 

. . 49e 

n.x.. 

69c 

USA7 . . 

.59e 

3.S 1 

.59c 

U.<r.-|. 39c: :t Un 

$1.00 

::i:j 1 

79c 

U.<II7. 39c; 3 lui.. 

.$1.00 

d 1 . . 

55c 

u.<.i: 

5»c 

'►Si 

85e 

u.<.\: . 

59c 

d.Vd 

... 85c 


49c 

d.si'r 

59c 

S-SJ 

$2.73 

♦;r>i: 

59e 

inni'j 

.59c 

'•H*. 

29c 

:nni:: 

. 59c 

ii.l '< 39c: toi 

$1.00 

1*31 A. 

95c 

«.I7 . . . 

59e 

n.'i 1 

.29c 

i;Vd;.| 

69c 

39c; :t lui... 

$1.00 

dSA7iit. 

59c 

!*:»:. 39c: 3 hn 

$1.60 

<isif7. 39c: 3 toi .. 

SI.00 

n.'is 

. . 59c 


49c 

r Ills. 39c: 3 hn. 

.$1.00 

d?!|.7. 39e : 3 tin 

$1.00 

UHI. 39c: im. 

$1.00 

7 Kd 

39e 

U'.*:* . 

49c 

■< r7 

. 49e 

ldl:t 

. 69c 

7 .N 7 . . 

69c 

hi'j.'*. 39c: 3 lui 

$1.00 

CATHODE 

RAY TUBES 


3ei’i iwitli M'liU'i 

. 89c 

:.ri*T. 

$1.29 

.'dtn 

$1.79 

*.en 

$5.95 

■d;i*i 

$2.95 

*d.i*7 

$4.95 


Voh - 

Ainii- 


l>i' (4> nriicii. II-I'ill. 

I'.'itinyliooM-. 


1.49 

Ni-.»lt's u-lm 

1.83 

he III Cl lieu, n I..'*. 1.59 

(di c. 1 :.. r..<. :» .Mil. M 7(11 biak. L.ti> .<lii 

1.49 

1.1 Tiiiilfti. r..<. —in .Mil, n-.'.n siuli. |.4y 
.Viiiliv It r <n iI.K.. II •; Willi TliiniiiiH-oiihlf. 1.69 
lu C.K.. n s Willi Tlii'iinoioii|i|r. 1.69 

.^lilh.ioiti- ih' AVi‘-iiiii. -riUT. r..*'.-1.- ln' ti-lini 

'•.d. 1.69 

I ltt.idiiii-. M|iiuic. n-.'i he i:i,iik Kin 
.59 

TRANSFORMERS 

>.!!. Mik- lo -ill-If uiiil. .'^ol.i Sliiildiil. .N,\i. 69c. 


I' IlMIOUIl .. 

69c. 

S.l* to IM* .liih. 
.'iini tdniis to r.l'. 
11.49. 


lo Hi /. I T. Tl.oid Shid. 


Thotd. lntf't;.r. Shld. .Vi*« 95c. 
it ids. Siaiu'oi sliii-iilul I'J W Now. 


T I3>ll Tlioi'l. Unix, onlinil. | .|‘. I‘iiiii .Vt-w. $1.69. 

TRANSFORMERS. VIBRATOR TYPES 

.Moioi.il.i, ••\:ii-t diildii ,i|t>. S \ol|s, dit e.Vo. .\iw. 93c. 
Zoiiiili "Hi ‘.nx Jini X’.i'.T. dn .'l.i. iini‘as»*d. .Now. 69c. 

Ziiiiih. - '.I.I Id:: Itoii \ .e T. in .M.i. .•^Iihdili d. .\|-W, 59c. 

/..•mill, r i'i }o> ij.-, V.e.T Til .M;i. .»;iii,|.K.vl. .Xm. 95c. 

hXi 'J'lo \' r *1’ lit .M,i. iiiifiisoil Kiiil 'Ilirld. Ini 
$ 1 . 00 . 

TRANSFORMERS. POWER TYPES. NEW. 
POPULAR MAKES 


Xu ml ',110 v t' 

T. <«« 7 

It .M.I 

1 '.S 


i.S ’*S . l.\ 

93 c. 

X. loj i; 7 o V 1 

I'.T. <» 


.M.i, . 

‘. V 

«• d.;;v 

. i" 

J I S $l. 4 ‘l. 

X. m:; Mo \ i 

1 T. <0 

sn 

.SI.I. 

'*V. 

10 i.s, d.::V 

. V' 

:: >A $ 1 . 69 . 

N. )n| :'.n S'.I 

'.T. (•• 

lilt 

.SI.,. 

A . 

(O ;;a. d.:;S'. 

l»» 

1 JA $ 2 . 49 . 







-No, in'. T'.i. \ 

1 • ’I’ 

ir.n 

M.I. 

'.V 

i'* ;.s. ♦; :;v 

('• 

*. S. $ 3 . 39 . 

-No. in.; 7-.0 \ t 

• T (<• 

JJn 

M.I 

'.V 

M lA d ::v 



d..-.A $4.63. 


TRANSFORMER, FILAMENT TYPE, OPEN FRAME 
WITH LUGS 

J 'A', fo ■* .\iiit>s.. -'J lo 

7..*»V. (« .\iii|is, = I — '.v, (,t i .\in|is. 


.No inT 

I .\tinis =;{ 
$1.69. 


PERMEABILITY TUNERS 

Inoiiiii list iMtiil. sill-.: tiHii-l I oils' in ,41,,. slmdih- 
Inilil iisstiiitih. It r.. ti'i. and .Mi\i-i s|ii,.|,|,.,|. Two 
11 iiiiiiiri s. Xcw. '1 tin 95c. 


A SUPER SPECIAL VALUE!! 

\ii itss4iii|ini||t yf |Mi«i*i iiansMiiriii’i.c. iKiviios. tiniki-.. 

tiioiliil.ii i.iti, liiir. I'tr. Ovi-| ■17. I.lis. ol uooil lisahlt* iiuils. 
.iri\ 01 ) 1 ' ot wliii-li in.i> lo> woith tiiiii-li iniiu- tlmn tio' lot 

i>io4 lo mil’ CKT viti us .vttw:::: m toi ouh $ 3 . 95 . 

HOOK-UP WIRE 

.Xi-u I MT will . Lf‘ii-i|i> fiiiiii 3 * lo’Jit" 1.. in \,iiiiMis >i/r. 
tod lv|K' III ill. II la I ion. (tin x-li'i-iioo nf 3 Llis. Itiih 
SI.00, 

mobile VIBROPACK power SUPPLY 

!■ I'.LLhW s!!!’ Ih'if is a ttcxitilu 1ifa\.\ ditly t'out’i 1111 iI 
that is a luaiM.x ioi t'oiialdi-. iiiohili'. niaiiiic m lirld da.v 
It’s iniili like .1 "iiailh -s||||i"; Iniun: I'J V.h.e, 
*'» l i .ViniM. 01 Jl V.lt.e. at 7..-» Aiu|is. ftiniiiii: -IT* 
Solis at Jitn .M.I. ‘riii-si' ail* biunJ lowt. inadv li> Flrr- 
ttoiio [itilustiii's. s|ii|>|i«d ooiiildi ro with liil*ri. eJ UK 
dll) .itnl iiistnoiioii tiouk. I’.K. IJ.'* K\. SIni;;. Wi. .Mi 
ino\nn.ii,h Ml Mis. Unl.v $8.95. 

INSTRUMENT SWITCH 

J I ill nils, d |Misitiiiiis. o a.tnu. V.i\li'.\ C l;;jii I.. N'on- 
'Inuiiij.; lv|ir. Xrw. Ii-.s> knoli ahtl siuji pl.iu*. Km || b3c. 

FENWAL THERMOSWITCHES 

S IT. I 1*1 V. In .\iii|is. Si'l at J7.’. iU'xhi'>. h \ 

l'» I.. .Sslifstos 1 'iixt’ii‘d >ldi'lili'd Ii-.mIs, Vaiiid'li' iiom 

-mn' lo - Itin r.^ .,1 Hit® in-i tniii. .Xi-w 95c. 

.'i-l.'i Siiiiii' iis s 17 cMiiif Im .*• .\to|i. iiitiiia. .Ni-w 79c. 

WESTINGHOUSE CARTRIDGE HEATER 

I'Mi,- e hi e." n .\ ji 1 .. n-, v. hm wmis. w im in' 

l.r.i.ls Ti'inii io7'in° 1'. Idial tm soldniii.; imii- onus 

. 1 . Niw y3c. 

V.H.F. ANTENNA 

■-*' j' 7 Trii'si ojiir. .Sdjli'l.ililc tliili) 1'h i ' I 

J.' i'', .Mi,nnt> with s|,,nd.nd riia\ijl iiialv Minnnloi. 'I'wo 
si.ii. IIS. laii-ks ill an.x Mifhi-. l.lulil Wt i'.;lit .nid low 
oind irsist.iiiri'. Xiwi $1,39. 

RECORDING HEADS (SHURE) 

.S|.i'..io'ln I ttlinis at imi t.\iii-. Wiili st.vnis s|i,w 

I'ioisii -liiilith sr,,H i Ill'll Itlln'i w is,> liood imidiMoii 
I toll 79e. 

TG-IO PHOTO ELECTRIC KEYER 

I 111 .Si III) tm null' piailof. .\ lii'^li liaiii J'* ').itl 

•. dill) .HMiditii-i with iilioiti iidl iii|Mit. .M.i\ 1. 11 

I lo ]*.\ . I I’lioiio amnlilim. I'.so^ 2 d.'<.l7. J.*;.<.N'7 
J dl.'i. I 'd IC .(lid I H'j;; loin's. I.i'ss tnhi's, i.no's .hiiI 
Is Sliio; Wt. .\|i|no\. 1|n I.lis tlnod rondilion 

.•< 1/1 -jr X r." X I'J'. Huh $ 14 . 95 . 'nii.'< .Mii.vni 
H.N'i.v witiLi: TiiKS \..\sr\ 

MAGNIFIER REFLECTOR 

hi.I l‘ai.iliolji )Liim.isiri Linsi .Mi>i.il|ii lo.itrd 
'ilvoi 'iiil,oi'. I'm'IiiI in |iliiiioi;i .iiildi wmk. iCI.issi 
ShiM. Wl. Aji|mo\. I'j Lli>. .\,w $ 1 . 95 . 

ELECTRONICS PACKAGE 

•Moir tli.«ii ht Llis. ,it ii>s,,|((.|| (Icittniiii units an.l |i,iiis. 

huh $ 1 . 29 . 

thdiiirifii's nil* Ihniti-ii—-ttnlci now. .Mininnitn niilfi 
no. Till'll' will III- 11 J.'k' lui'kina ilt.ii;;i' Im nil mdiis 
nndfi ?i*j.nn. j-'e, di'|io>ii iiiiniii'd. iMlanii' I'.tt.h .\|| 
oiilris s||j|i|icd r (t.i:. eiiii-aao. Illinoi.. Aiiv mdrrs 

ii'ii'ivcd uiilimil s|ii|i|iin<: iii>lim lloiis will hr s|d(>tt|'i| 
iCHilua.) K\|»ii''s. 
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Linear Resistance Bridge 


An accurate, easily calibraietl instrument 



T he conventional ohmnieter has 
iierious weaknesses. For several 
rea -()n.'< the accuracy is not all that 
could he desired. Each scale in¬ 
cludes a I'anjre from zero to infinity. 
'I'his cramps the calibration.s, especially 
at the ends. Near mid-scale the rea<l- 
inu's ai'e more reliable, hut even here 
the meter alone may he in error by 4%, 
Finally, the ohnimeter scale lenjrth is 
usually less than d inches, giving rather 
poor readability. 

A bridge measures resistance more 
accurately and is not alfected by aging 
batteries or inaccurate meters. When 
ecpiipped with a large dial, it i.s easy 
to read. A common circuit is shown in 
Fig. 1. A single potentiometer forms 
two arms of the bridge. As one re¬ 
sistance is increased, the other is re¬ 
duced. This produces a nonlinear cali¬ 
bration similar to that of the ordinary 
ohnimeter. Again each scale includes 
the entire range of values from zero to 
infinity, and the readings are badly 
cramiied. especially at the two ends. It 
is very difficult to estimate or inter¬ 
polate between the markings on such a 
scale. To calibrate this circuit a whole 
rtock of known resistors or a decade box 
must be used. 

The bridge which appears in Fig. 2 
offers several improvements, especially 
for home construction. In this linear- 
scale instrument with uniform calibra¬ 
tion markings, the potentiometer forms 


only one arm of the bridge and the dial 
readings are proi)ortional to resistance 
in the arm. Any conventional dial may 
be used. In addition, error due to the 
potentiometer winding itself does not 
affect briilge accuracy as much as it 
does in the circuit of P"ig. 1. 

Calibration of the linear bridge is a 
cinch! After the dial and potentiometer 
are chosen, the calibration is completed 
l)y merely screwing the knob to its 
shaft. If desired, one or two points may 
be checked with known resistors. 

Design of the linear-scale bridge is 
not difficult. The potentiometer is an 
important part of the circuit and should 
be a precision job, with a large-diam¬ 
eter winding an<l many turns. The ordi¬ 
nary volume-control type is definitely 
not i'cconnncmlcd. The potentiometer 
used here is made by DeJur'Amsco. It is 
a 2.000-ohm unit, 2'b inches in diam¬ 
eter, with the winding covering a 295- 
degree arc. A linear taper must be used. 

The dial plate is an ICA job, marked 
0-100, 2^1 inches in diameter. It gives 
a total scale length of over 7 inches and 
covers an arc of 325 degree.s. This ex¬ 
ceeds the potentiometer arc by lO^o so 
it is necessary to add a fixed resistor in 
this bridge arm. This resistor must be 
10% of the total potentiometer resis¬ 
tance, which comes out to 200 ohms. It 
is shown in Fig. 2. 

The knob is tightened on the potenti¬ 
ometer shaft to point to 100 when the 
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potentiometer resistance is maximum. 
.\t zero resi.stance the knob then points 
to about 0. giving more than a complete 
decade (lO-to-l) range. 

The same design applies if other dials 
or potentiometers aie chosen. First cal¬ 
culate the peicentage by which the dial 
are exceeds the potentiometer-winding 
arc. The added fixed resistor must eipial 
this pei’ceiitage value of the total poten¬ 
tiometer resistance. Then the knob is 
tightened to point to 100 wheii the en¬ 
tire potentiometer resistance is in the 
circuit. ThaFs all there is to it. 

The bridge (see photographs) is built 
in a box 3 x 4 x 5 inches. Its power sup¬ 
ply ( Fig. 3) measures 4x4x2 inches 
and is available separately for other 
pu r poses. 

The ratio arm has three positions. 
These give dial multiplications of 10, 
100, and 1,000, as shown on the dia¬ 
gram. Therefore a very wide range is 
available with a single stamlanl. For 
example, with the 10,00()-ohm internal 
standard resistor, measurements can be 
made fiom 100 to 100,000 ohms. 



Fig. I—Two arms vary in the standard bridge. 

To measure resistance within this 
range, throw the standards switch to 
R. This connects in the internal resis¬ 
tor. The unknown is placed across the 
RX terminals. With the range switch 
thrown to the 22,000-ohm resistor, the 
bridge can measure from 100-1,000 
ohms. The leading is direct except for 
the decimal point. For example, if bal¬ 
ance occurs at 57.5 on the <lial, the cor¬ 
rect reading is 10 times that, or 575 
ohms. 

With the range switch in its middle 
position, the range is from 1,000 to 10,- 
000 ohms. A 57.5 reading would mean 
5,750 ohms, for example, on this range. 
On the high range (range switch con¬ 
nected to the 220-ohni resistor) the 
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“H. F. PROBE 

U$e$ the new Sylvanla IN34 Gernr>aniunr) Crystal Diode which combined 
with a Resistance-Capacity network provides a frequency range of: 

300 CYCLES TO 100 MEGACYCLES 

SPECIFICATIONS 

THE MODEL 70 AS A SIGNAL TRACER 

• Locate sources of hum. • Locate couse of distortion. 

• Locate intermittants. • Make qualitotive meosurement of Signal. 

THE MODEL 70 CONVERTS YOUR V.O.M. TO A SENSITIVE. 
NEGATIVE PEAK-READING HIGH FREQUENCY VOLTMETER 

• Measure gain and loss in all circuits including T.V 

• Measure O of coils and condensers. 

• Check Capacity and Impedance. 

• Test efficiency of oscillator circuits. 

• Measure peak Voltages of Sweep and triggering circuits of T.V. sets 

• Measure band*width of T.V and F.M. sets without complicated test 
equipment. 

• Align T.V. and F.M. sets. 

• Meosure frequency by using the proble with coil and condenser. 



complete including 
all instructions 


THE NEW MODEL 670 


SUPER METER 



SUPER METER. A I'ombinalifiM 
VOl.T - OHM - MIIJJAMMETER 
plus CAPACITY REACTANCE. 
INnCf'TANCE and DECIREI. 
MEASr REM ENTS. 

D.C. VOLTS: o in 7..-, I.*, 7.*. Ir.il 7Mi 
I.’iiin 7.’nili A.C. VOLTS: u lo !'• :tii 
l.’ni ;!«iii i.Miii ;(mMi \oU>. OUTPUT 
VOLTS: (1 t«i l.'./3u l.Mi :ioii i.inii 3iiiiii. 
D.C. CURRENT: O tn I i.*, iMi f,u.: 
0 to 1 :• .\iiinv RESISTANCE: <l tn Min 
lou.liiMI uJnii.o. 11 Id III .Nlrunluii.o CA* 
PACITY: iHIl fn .Mfii.. .1 tn I .M .l 
MHiahtt leiii foi elt'ririilviio. • REACT* 
ANCE: 7iiii tn ::7.iJno (Miriib: 1:1.11110 ijiiin. 
tn .Mn^nliin* 

INDUCTANCE: 1.75 lo 70 lliiiiii*s; 

<1 •'<.<1)111 iii>iiiii.. 


DECIBELS: lo in ^I.s. -i-io to ■<-:N 

+ :;<! In 


The model 670 comes housed in a rugged, 

creckle-hnished steel ceb- 

inft complete with test JObOhU 

leads and oprratinq in. 

structions. Sire S'/j" x 

7*/2* X 3". “^NET 


TH£ NtW A»UA^£i. ^4/ 


TUBE TESTER 



Mf>del 247 comt^ complete with new 
siu‘eil»rfail chart. Cornea hniiaed in hand- 
sonii- hand-rubbed oak cabinet sloped for 
bench imc. A alib-on port-| 
able hinfted cover is indi-J 
cated for outside use. Size: 

10r» ' X X 5%^ ONLY 


* 29 ?.® 


Check ocula. loctala. bantam ir. 
peanut!*, television miniature^, 
tnaKlc eye, hcariiic aids, thyra- 
irons, the new type II.F. mini¬ 
atures. etc. 

Features: 

• A newly designed element se¬ 
lector switch reduces the pos¬ 
sibility ol obsolescence to an 
absolute minimum. 

• When checking Diode. Triode 
and Pentode .sections of multi- 
piiriMJse tubes, sections can be 
tested individually. A special 
Isolating circuit allows each 
section to be tested as If it 
were in a separate envelope. 

• The Model 247 provides a su¬ 
per-sensitive method ot check* 
Ing for shorts and leakages iii> 
to S Megohms between any 
and all of th" terminals 

• One of the most important 
improvements, we believe, is 
the (act that the 4-posltinn 
fast-action snap .switches are 
all numbered In exact accord¬ 
ance ^ith the standard R.M.A 
numbering system. Thus, if 
the element terminating in 
pin No. 7 of a tube is under 
test, button No. 7 is used for 
that test. 


The New Model 770 — An Accurate Pocket-Size 

VOLT-OHM MILLIAMMETER 



(Sensitivity: 10€0 ohms per volt) 
Features: 

Cumi>{icC-mc‘R.sured 3%’' x STi." x 2*4". 
Uses latfsit desiKn 2'/t accurate 1 Mil. 
p'Araonval type meter. Same zero ad¬ 
justment holds for both resistance ranire.s. 
It is not necessary to readjust when 
switchini; from one resistance ranjre tt^ 
another. This is an important time-sav- 
injr feature never bef<ire tncliidetl in u 
V.O.M. in this price ranire. Housed in 
riiund-cornered. molded case. Beaiitifiil 
black etched panel. Depressed letters 
filled with permanent white, insures long¬ 
life even with cnnstant use. 

Spcciticatinns: 6 A.C. VOLTAGE RANGES: 
11 l.'i ::ii i.Mi :iiiii i.Mm 3iinu oili*.. 

6 D.C. VOLTAGE RANGES: 0 7Vi/i:»/75/ 

1 Ml 7 .‘ii l,■|llll u)Us. 

4 D C. CURRENT RANGES: 0 lVt/l5/lMi 
.M:i It I',- .MiiIijJ. 

2 RESISTANCE RANGES: 0 TiOO Oltiiis. 0-1 

.Mc;jm||IU 

The Made] 770 conies complete 
with self-contained batteries, 
test leads and all operating 
Instructions. 


* 13 ?« 



7 /lC motfe/ 38 —A COMBINATION 

SIGNAL GENERATOR 

AND 

SIGNAL TRACER 

Signal (lencrator Specifications: 
♦Frequency Range: 1.70 Kilo¬ 
cycles to 60 Megacycles. ’The 
R.F. Signal Frequency is kept 
completely constant at all out¬ 
put levels. ♦Modulation is ar 
complished by Grid-blocking ac 
tion which is equally oflfectivi 
for alignment of ampMtUfle and 
frequency modulation as well at* 
for television receivers. ♦R.F. ob¬ 
tainable separately or modu¬ 
lated by the Audio Frequency. 
Signal Tracer Spccillcations: 

I’sps the new Sj'lranla I.V3-1 tler- 
nianlum cryntal Idode wldrli rom- 
tdnoil with a reslstanre-capavlty net 
w<iik provides a fre- 
qiienry ransf of 300 | 
cycle* to ."0 .Mecaryih-!* 

test leads and operating 


I AUnet 


_ 20<yc DEPOSIT REQUIRED ON ALL C>O.D, ORDERS _ 

GUARANTEE^—W© believe units offered for sale by mail order should be sold only on o 

"Money-Back-If.Not-Satisfied" basis. We carefully check the design, collbration and value of alt items adver¬ 
tised by us and unhesitatingly offer dll merchondise subject to a return for credit or refund. You, the cus¬ 
tomer, are the sole judge as to value of the Item or Items you hove purchased. 


GENERAL ELECTRONIC DISTRIBUTING CO. 


Dept. RC-T, 98 PARK PLACE 
NEW YORK T, N. Y. 


JULY, 1949 
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Jobbers; Write for Price information 


NEW 

TELEKITS 
lO-B $82.99 
1-B $59.50 


Sporkllng new Telekit lO-B ho« 52'inch screen. 
Brand new compact loy^out hot video tube 
mounted on chottii. Big illutt»oted eo»y-to-follow 
instruction book guides you step by step through 
eosy ossembly. No special knowledge of television 
is required. All you need is o soldering iron, 
pliers, ond screw driver. Telekit 10.B, SB2.Q9. 
Thibe kit, including 10BP4 ond oil other tubes, 
$55.80. lO-B Telekit cobinet $24.50. Telekit 
Guorontee includes free foctory service. 

Write for cotolog listing 10-B end 7-B Telekits. 
New 7-B Telekit lor 7.inch tube, $59.50. Tube 
kit including 7JP4, $41.58. 7-B cobinet, $24.50. 



Note simple Cleon loy-out for eosy ossembly of 
new Telekit lO-B. Feotures 2 sound f. F stoges, 
o new pre-built, pre-oligned luner that includes o 
stoge of R F for distonce reception. Eosy-to-od- 
just horizontol lock circuits. Beoutiful new model 
cobinets for 7-B ond 10-B ore heovily constructed 
of bond rubbed wolnut. 


13 

CHANNEL 

TUNER 

$ 19.95 


NEW 13 CHANNEL TUNER is o small compact 
unit with stoge of R.F. Tunes oil TV ond FM 
chonnels. Mode to conform with Telekit or ony 
other TV set hoving video I.F. of 25.75 Me. 
Complete with tubes, pre-wired, pre-oligned; 
only three connections to moke. See your job¬ 
ber. or write to us for informotion. Your cost, 
$19.95. 

Write for cotolog of Telekit ontennos, boosters, 
television kits, tuners, television ports ond tubes. 



ELECTRO -TECHNICAL INDUSTRIES 

14U haETH IRDfU illEET miLEDELHIL 1. H 




hl'idge measures from 10,000 to 100,000 
ohms. Here a 57.5 reading? would ac¬ 
tually mean 57,500 ohms, a multiplica¬ 
tion by 1,000. 

Resistors less than 100 ohms are 
measured by noting the difference when 
they are added in series with another 
resistor. For example, a 150-ohm re¬ 
sistor is measured on the low range as 
I 150 ohms. Suppose now that an un¬ 
known is added in series with this re¬ 
sistor and that the reading goes up to 
I 175. Then the unknown resistor is 175— 
150 or 25 ohms. 

I For resistors higher than 100,000 
ohni.<, the standards .switch is thrown to 
IX (external). Again the unknown is 


INDiCATOft 



j Fig, 2—This bridge is simple but effective. 

I connected across the RX terminals, and 
the standard is placed across the other 
pair (CX terminals). The answer is 
now calculated from 

range x standard X dial 

■ 10,000 

When the range switch is thrown to 
the XlOO po.<ition, the unknown may 
always be read as a percentage of the 
standard. As an example, assume bal- 
! ance is reached with the ratio switch on 
I 100, the dial on 89.5, and a standard of 
' 1 megohm. By either calculation, the 
j answer is 895,000 ohms, or 89,5% of 1 
megohm. 

Balance is indicated on a OES elec¬ 
tron-ray tube which is preceded by a 
0 SJ7 amplifier. First the eye is adjusted 
to show a narrow angle. As balance is 
approached, this angle increases until 
it is about 90 degrees. When the adjust¬ 
ment is correct, the sensitivity is veiy 
high. For example, when balance occurs 
at 90, the eye shows a distinct unbal¬ 
ance at 90*/^ and unbalances again at 
891/^. 


The resistors used in the bridge may 
be the metallized type or wire-wound. 
The latter is preferred. In any case 
they should be as accurate as possible 
and non inductive. The bridge made here 
gives results accurate to about oue-half 
dial division at any part of the dial, 
when compared with a good laboratory 
bridge. Near the upper end of the dial 
this accuracy is better than 1%! 

For measuring capacitance, the pro¬ 
cedure is similar to the above. Throw 
the standards switch to C and connect 
the unknown across CX. Dial readings 
are in piif instead of ohms, and are 
direct-reading as before. The range is 
from 100 to 100,000 upf. An external 
capacitor standard may be used l)y 
throwing the standards .switch to X, 
and connecting the standard across the 
RX terminals. 

Capacitors do not give as sharp a 
balance, hut there i.< ample sensitivity. 
It takes about two or three divisions to 
show a definite unbalance as against 
one-half division or less on resistors. 
For greater sensitivity, use a 1,000- 
cycle oscillator instead of the power fre¬ 
quency or increase the (> volts to about 
20 . 

Several (>,.‘>-volt transformers were 
tried here, and it was found that some 
introduced an error in measuring capa¬ 
citance. In some cases the dial reailing 
wa.-^ always two or three divisions too 
high, and when the transformer sec¬ 
ondary was reversed, the reading was 
the same number of divisions too low. 
This error, where it existed, was always 
a vitnstanf nnwlur of divisions any¬ 
where on the dial and on every range 
setting, making it easy to apply a cor¬ 
rection factor in order to obtain a 
correct result. 


set RECT 
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Fig. 3—The power supply can hove many uses. 


For influctance measiirement, a 1,000- 
cycle o.^cillator is preferable for the 
bridge power supply. Use the same test 
terminals RX as for resistance meas¬ 
urement. 



I Under-views of the bridge and power-supply chassis show the compactness of the construction. 
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Tho New AAodel TV-10™_y^ C^omLination 

20,000 "r* MULTI-METER 


AND 

TaEVISHN KILOVOITMETER 



The Model TV-20 was designed fo provide 
all the muIfi-meter measurement require¬ 
ments of A.M., F.M. and Television. Un¬ 
like other recent models, which are actu¬ 
ally standard V.O.M.'s converted to test 
the new Television Voltages, the Model 
TV-20 is a completely new unit. It pro¬ 
vides the sensitivity, ranges and acces¬ 
sories which are needed to service F.M. 
and Television in addition to A.M. Radio. 
The High Voltage Probe, for example, 
with a range of 50,000 volts and designed 
to withstand 100,000 volts, is an integral 
part of the instrument with a special com¬ 
partment for housing it when not in use. 


ADDED FEATURE 

The Model TV-20 Includes an Ultra High Frequency Voltmeter 
Probe. A Silicon V.H.F. Diode together with a resistance capacity 
network provides a frequency range up to 1.000 MEGACYCLES. 
When plugged Into the Model TV-20, the V. H. Probe converts the 
unit into a Negative Peak-Reading H.F. Voltmeter which will meas¬ 
ure goin and loss in all circuits including F.M. and T.V.; check 
capacity and impedance; test efficiency of all oscillator circuits; 
measure band-width of F.M. and T.V.; etc. 


SPECIFICATIONS 
8 D.C. VOLTAGE RANGES: (At 20,000 ohms per Voll) 

0-2.5 10/50 100 250 500 1.000/50.000 Volts 
^ A.C. VOLTAGE RANGES: {At 1,000 ohms per Volt) 

0-2.5, 10 50/100/250/500 1.000 Volts 
5 D.C. CURRENT RANGES: 0-5 50/500 Milliamperes 
0-50 Microamperes 0-5 Amperes 

4 RESISTANCE RANGES: 

0-2.000/20.000 ohms 0-2/20 Megohms 
7 D.B. RANGES: (All D.B. ranges based on 
0Db=: I Mv. into a 600 ohm line) 

—4to+l0db +22 to+36 db +36 to+50 db 
+ 8to+22db +28 to+42 db +42 to 4-56 db 
+48 to +62 db 

7 OUTPUT VOLTAGE RANGES: 0 to 2.5 10/50/ 
100 250 500 1.000 Volts 


The Model TV-20 operotei on self-contained botteries. Comes housed In beautiful hand-rubbed 
oal cobinet complete with portoble coyer, Built-In High Voltage Probe, H. F. Probe, Test Leods 
ond oil operoting Instructions. Meosures 41 / 2 " x tO'U” x MVi”- Shipping Weight 10 lbs. 

Net price 

20% DEPOSIT REQUIRED ON ALL C.O.D. ORDERS 


M V/e believe units offered for sale by mail order should be sold only on a *‘Money- 

Back-ff-Not-Soti^ed basis. We carefully check on the design, calibration and value of all items advertised by us and 
unhesitatingly offer all merchandise subject to o return for credit or refund. You, the customer, ore the sole judge as 
to value of the item or items you hove purchased. 


GENERAL ELECTRONIC DISTRIBUTING CO. ":.r 


JULY. 1949 
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spark Plugs or^ minio* 
ture broodcosting sto* 
tions, send signols that 
interfere with rodio 
reception, distort tele* 
vision. The New Auto* 
Lite "Resistor'' Spork 
Plug reduces this in* 
terference.* 


AUTOUTE 



SPARK PLUG 


Here’s How It 
Works to End 
Interference 

The "Resistor" octs 
to dompen the spork 
plug radio signal to 
on acceptable level* 
while still delivering 
the full high voltoge 
dischorge required to 
ignite the fuel. 



Auto-Lite Ignition Engineers, working 
with leading automotive manufaelurers, 
have developed the new Auto-Lite "Re¬ 
sistor" Spark Plug with this built-in 
resistor that reduces spark plug inter¬ 
ference.* Remember, the “Resistor" also 
helps deliver smoother idling, improved 
economy, longer electrode life. Dealers 
are being supplied as rapidly as pos¬ 
sible. Write for Booklet M-118S p 
I or full information. | 

THE ELECTRIC AUTO-LITE COMPANY 

Toronlu. OnUirio Toledo 1, Ohio ht 


*Under35mv/ m from 540 k.c. to 150 m.c. ot 50 ft. 


European Report 

Ity Major Ralph IF. Ilalloivs 

Radio-Electronics London CoRRESPoNt»ENT 



till stiiffe of (levelopnient hcMC. KeadtM's 
don’t need to be reminded of the need 
that is so urgently felt in both your 
eon III ry and mine for lubes that will 
operate clticiently as wideband ampli- 
liers at fretpiencies of 40 me and above. 
Unless and until they come alon^. we 
are not likely to achieve the very-hiffh- 
(lerinition television that is the jroal of 
present-day research. The new planar- 
electrode tubes under development by 
the Marconi-Osrain Valve Co. strike 
out on an entirely new line in desijrn 
and constiTitlion. So far only triode 
types have been produced; but as these 
combine an amplification factor of 40 
with a mutual conductance of 8 ma per 
volt (8.000 umbos) and exceedingly 
small input and output capacitances, 
they represent both a bijr step forward 
in design. 

The characteristics of the experi¬ 
mental triode El714 are: 

Healer potential .O.Jl volts 

Heater current .0.5 amps 

Plate potential .250 volts 

Amplification factor .... 40 
Mutual conductance .... 8 ma, v 

Plate current at 150 volts 10 ma 

C ,.2.0 luif 

Total C,.3*8 upf 

C ..0.0 luif 

Total C„.2.0 iiiif 


The high mutual conductance means 
a good signai-to-noise ratio, one of the 
most important features of a satisfac¬ 
tory v.h.f. amplifying tube. To obtain 
this, together with a small transit lime, 
the following basic requirements must 
he met: (1) the cathode must he of 
small area. (2) the cathode-grid spac¬ 
ing must be close, and (:>) the current 
(lei.sity must be high. 

The Marconi-0 Si am l escarch staff 
has broken away entirely from the cyl¬ 
indrical electrode systems employed in 
acorn and othei’ v.h.f. lubes. Their 
method is to use Hat electrodes: hence 
the term Fig. 1 shows the con¬ 

struction of the grid. Very fine wires 
(0.(i mil in diameter) are closely spaced 
across a eiicular aperture in a flat 
metal plate. 

Inside the bulb the electrodes are 
mounted horizontally on a slotted mica 
bridge, as shown in Fig. 2. The spacing 
lietween cathode and grid is only .003 
inch. Both anode and cathode are cyl¬ 
indrical in form, only the operating 
surfaces of each being close to one an¬ 
other. Stray capacitances are thu.< 
brought down to a minimum. It is 
stated that these new triodes operate 
very satisfactorily in 45-mc amplifiers 
with a bandwidth of 12-15 me. 

(Planar electrodes have been used in 
.American disk-seal u.h.f. tubes for 
some time.— ICdifor} 

Tv frequencies 

Britain has five channels in the 40-08- 
inc television band, and the way in 
which the.se are to be used has just been 
announced. The London station trans- 
mil.s both vision sidebands symmetrical¬ 
ly and it is not proposed to altei* this, 
since some single-sideband televisers in 
use are designed to handle the upper 
sidebands and some the lower. How¬ 
ever, there would not be room for five 
sound and five vision channels in the 
band if other stations operated in the 
same way. For that reason all new sta¬ 
tions will be asymmetric. Both side- 
hands will be radiated up to 750 kc 
without attenuation; but for vision fre¬ 
quencies above 750 kc the upper side¬ 
band will be heavily attenuated. The 
lower sideband will extend to 2.75 me. 




Feafores of the new planar-electrode tubes: grid aperture (left) and electrode placenrient. 
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making the total vision passband 0.75 
f 2.75 ^ 3,5 me. The channels are ar¬ 
ranged in the following way: 

Channel No. Sound (me) Vision (me) 


1 

(London) 41.5 

45 

2 

48.25 

51,75 

:l 

53.25 

56.75 

4 

(Birmingham) 58.25 

61.75 

5 

63.25 

66.75 


Seven-grid tube 

I wish ! had the space to tell you 
about all the wonderful things shown 
at the Physical Soei<*ty*s exhibition in 
f.ondon. Here are one or two of them. 
Fii st of all the nono le, which is not a 
transniis.^ion line .^bowing no nodes, 
but a tube with nine electrodes. Nine? 
^'es! ('athodc. anode, and lU) less than 
seven grids! Two of these are control 
grids, one is a suppressor, and all the 
lest do shielding jobs. The important 
point about the tube is that it won’t 
))ass cni'ient unless both control grids 
are simultaneously above a certain 
miniinuin potential. Now perhaps you 
begin to see a ray of laylight; the tube 
is designed to serve as a combined de¬ 
tector and limiter in FM receivei‘s. One 
control grid is conn-Tted to the pri¬ 
mary and the other to the secondary of 
the i,f. transformei-; hence, l)oth re¬ 
ceive the FM signal i nd the fre<iuency 
modulation is converted into phase 
modulation. In the anode circuit, pulses 
of current are produ ‘ed with a dura¬ 
tion governed by the ohase modulation. 
We thus have what i mounts to pulse- 
width modulation. Apply that to an in¬ 
tegrator circuit, and the ivsult is am¬ 
plitude modulation. This may seem 
rather a long way round, but it works. 
It does detect, and it does limit satis¬ 
factorily. .And this single tube does 
even more, for its output is sutiicient 
to be applied directly to the grid of the 
output tube. 

How salt is sea water? 

You might not think offhand that a 
tuned i .f. circuit is a \ei'y handy means 
of measuring the deg ice of salinity of 
sea water. One of the Admiralty Fte- 
search Station’s exhibits showed, how¬ 
ever, that it is just the thing to use— 
if you know how. What they do is in¬ 
troduce some of the water to be meas¬ 
ured into a container in the circuit. 
Measurement of the alteration in Q 
that takes place gives the required 
answer. 

Nor. perhaps, might you think at first 
blush that an ultra.^onic generator 
would be much help if you wanted to 
tackle the most difficult of all soldering 
jobs—soldering aluminum. The trouble 
with this metal is that a clean stirface 
can’t be obtained by ordinary methods. 
Scrape it and it oxidizes instantly, be¬ 
fore any of the usual fluxes can get at 
it. The oxide film prevents solder from 
’‘wetting” the metal. And there you are 
-or, rather, there you aren’t! That’s 
where the ultrasonic transducer comes 
in. A])])ly it to the aluminum to be sol¬ 
dered, and the rest is easy, as the 
Mallard Company dononstrated. The 
agitation breaks up the film of oxide, 
allowing the solder to wet the surface 
of the metal. 




ARE YOU RECTIFIER-WISE? 

WIN A VAIUABIC PRIZE 

With your Circuit Designs Using Federal’s 
Miniature Selenium Rectifiers 


► FI ■ FT 



CONTEST DETAILS 

1. AM entries must be nriqinni circuits. 

2. All entries become the nroperty of Federal Teleubone 

and CnrPor.ition. 

3. Federal engineers will judge entries on basis nl novel 
and useful applications and select winning circuits. 

4. Five winners will be selected from the entries received 
during each month of the contest. A grand pri/e will be 
awarded to the outstanding entry of the contest. 

3. All entries must be received by the contest final clot' 
ing date—July 31, lfM9. Mail your entry to Contest 
Box A. 

6. Winners will be announced. 


Here is yoor opportunity to convert your circuit 
ingenuity into a useful and valuable prile. Federal, 
the originator of the Miniature Selenium Rectifier, it 
Interested in your ideas on the use of this revolutionary 
circuit element. 

A multitude of circuits hove been built around the out¬ 
standing chorocteristics of Federal's complete line of 
Miniature Selenium Rectifiers—audio amplifiers, home 
rodios, television receivers, 'hom' tronsmitters. FM 
adopters, phonograph omplifiers and many other 
electrical and electronic circuits. They all capitalize 
on the long life, high current capacity, instantaneous 
starting and greol efficiency of these rectifiers. This 
compact, lightweight television power supply is 
typical. 

These ore but o few applications. The uses of these 
Miniature Rectifiers ore olmost unlimited. Get your 
idea down on paper and tend it in today. It may be 
o prize winner! 


FIVE MONTHLY PRIZES AND A GRAND PRIZE 



The five monthly winners will each re¬ 
ceive, FREE, o Federal FTR'1342 -aS 
Selenium Rectifier Power Supply- 
Botlery Charger. This compoci unit, 
with its 6-volt, 6-ompere DC output, 
hot many uses in home ond shop. It 
comes equipped with o handy 
under-dosh mounting socket for 
automobile bottery charging. 


The grand prize, a Federol FTR- 
3246'BS Radio Service Power Sup¬ 
ply, is involuoble os o source of 
heovy duty, filtered DC power. Its 
6.V0II, I0-ompere DC output will 
handle auto radio testing ond mony 
other test and permanent power 
requirements, list price $74.50. 



MAIL YOUR ENTRY TO: MINIATURE RECTIFIER CONTEST 

Federal Telephone and Radio Corporation 

SELENIUM INTELIN DIV. . 900 PASSAIC AVENUE > EAST NEWARK, NEW JERSEY 


Qmm COUNTERS 

HAMS! BE FIRST AGAIN! BUILD YOUR OWN! 

Find rodtum, troce woter mains, prospect, check 
local contominotion, assay ores. 

SENSATIONAL BETA COUNTER! 

30 MG CM^ walls 

Send Beta counter .^7.30 

Send comitlete parts kit and clingram $48.5n 

n Send assembled 3.5 hound portable $90.00 

C Send IIOVAC quantitative lab. model $130.00 

□ Send detailed information Check CO D 
A EC Bulletins available 

COSMIC COUNTERS 

112 Cornell Ave. Sworthmore, Po. 



FITTINGS F 

for your BEAM ANTENNA 

Speed the building of a neat, fully ad¬ 
justable. all aluminum job. 

Type HASL aluminum brocket attaches 
half inch tubing to l*/i’’ center 7 c 
tube, 4 for 

Ash for circulor showing fittings for TV, FM 
2, 10 and 20 meter beams. 

D. H, HARRELL COMPANY 

315 Fourth Street Legonsport, Indiano 


Radio eqt. for sale. 

1 llifknk hl;;ti.il ;:«uoi.Uu). .\ M. K. .M. SifO.OO 

l--llit'kiik r«<i'i 'srnpe .. $115.00 

... ru thui ~ 1 f. I.'arli $12.00 

li\t-).\lliiu}: ill lil.iii'l lieu roliilhiuii 

DEALERS RADIO 

2009 Roanohe St. W. Hyottsville, Md. 



TELEVISION, ELECTRONIC PARTS. HICH FIDELITY 
RADIO. HAM GEAR. PUBLIC ADDRESS EQUIPMENT. 
PARTS AND WORKSHOP TOOLS 


Write today for the 1949 Lafayette- 
Concord catalog. A penny postcard will 
do the trick. You’ll find pages and 
pages of the finest equipment at new, 
low prices. Use the catalog to order 
everything you need and save both 
time and money. You’ll like shopping 
from this mammoth bargain guide. 

Wrife For year ropy tedoy. It's free! 


LAFAYETTE-CONCORD 

orgoni ration 


fTAFAYETTI-CONCORD, 

I Dept. J&9 

I 100 Sixth Avenue, New York 13 
j 901 West Jackson Blvd., Chicago 7 

I □ Plea.se rush free catalog; No. 8‘J 

! Nome . . 


# 



JULY, 1949 
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cur JllieMCJIT TIMl IN HAlf! 



ON All FAT SRfD TV 7£STING JOBS 


FERHErS I%EW 720 Si;%EER GE\ERATOR 

''PAYS FOR ITSiLF IN TIMl SAVED” 
say Successful Users 

Push button control Standby but¬ 
ton. More sweep width. Coverage 
on fundamentals 0-260 MC on 
eight bands*. 50 KC-20 MC on all 
bands. Marker frequency 19 to 40 
MC, Entirely elearonic— vibra¬ 
tors or speakers. 

Don’t buy any equipment until you 
SEE FERRETS full line of FM- 
TV Test Instruments and COM¬ 
PARE FERRET quality and prices. 

Aff FlimiT Equipment is fully stforanteetS 

Ask your distributor for demonstrotion 
^^r write for informotion. 

Ferret equmpmext 

Affltrico's Wo»f Advanced fhA-JW Test fquipmenr 


COASTWISE ELECTRONICS CO. • 130 N. Beaudry Ave. • Los Angeles 12, Calif. 


Be a "Forty-Niner" in '49 

THE “FORTY-NINER” GEIGER COUNTER 



• Lighfweighf uranium detector, 

• Detects beta and gamma rays. 

4 Equipped with 36 inch search probe. 

• Contains two 67 I /2 volt Minimax batteries in the well-known type of relaxation 
oscillator supply. 

Weight 41/2 lbs. complete; slie 4*'x5*'x6". Beautifully finished case with handle. 
Price $89.50. Complete with four tubes, including Geiger tube, batteries, search 
probe and ear-phone. 

THE FORTY-NINER CO. 

S24S Grand Xiver. Detroit S. Mich. 


Get Started in Radio 


Check these Prices! 

SELENIUM 
RECTIFIERS 

>15 VOLTS 


,x 



llir Hiidiu & 

Tvkvii-loii 

fully 

loti of 

lots of 

guarpnleed 

10 each 

100, BOch ' 

7^ JJA 

' U 

.M 

100 UA 

M 

.U 

ISO MA 

.n 

U 

200 UA 

-B? 

.n 

250 kiA 

1 \i 

.BE 


OrAD-GREEN COMPANY 

71 W.rrcn St.. N Y. 7. N. Y. BEekm.n 3-73S3-(i 



It “HOW-TO-DO-ir BOOKS 

GpI h solid foundstion in radin tiv 
moans of Ihoso lUc timely lext liook'... 
Kaoh clearly written. |>|-»f)isei> tlliK- 
tratod. t*ontalns i*vor IS.OOO wonls. 
Vnii‘li t>e amazed at llte momIIIi of 
Information narket! l4tto I hose Ititndv 
itciiiks. Esoellent for rofetont'o—ideal 
H»r terhnical llt>r;try. Vonr inoiiOv 
t>aok if not R»tlsn«J. 

5 BOOKS for 50c 
10 BOOKS for $1.00 
Sent to Yon Pottpaid 


No. 1—How To Make Four 
Ooerla Short Wave Set* 
No. 2—How To Make The 
Most eoputar All-Wav* i 
and 2 Tohe Receivers 
No. 2—Alternating Current 
for aeginners 
NO. 4—Alt About Aerials 
No. 9 —Beginners* Radio Die 


No. 0— HOW To Have Fun 
With Radio 

No* 7—How To Read Radio 
Diagrams 

No. R—Radio for Beginners 
No. 9—Simple Electrical ex¬ 
periments 
No. lO—Television 
order—reKl«‘<^r letter Jf Vou 
nr stamps. 

RADIO PUBLICATIONS 

25M West B'way. New Yerk <7) 


NOVEL SPEAKER PLACEMENTS 



Kolster-Brandes arrangement diffuses treble. 


The two unusual-lookinp: phonograph.*^ 
pictured are products of European 
manufacturers. The Kol.<ter-Brandes 
(England) Model CRP20 shown above 
has a speaker built on a shelf, facing 
downward. A metal conical Hare is so 
placed below it that the high frequencies 
t are reHected from the bottom and rear 
of the cabinet into the room. The makei* 
states that the highs are diffu.^ed over 
a large portion of the room, rather than 
being beamed out directly in front of 
the speaker ns is the case with ordinary 
I cabinets. 

The lower photo shows the M a raj a, 
made by Olficine Radionda (Italy). 
Representing a new (and somewhat 



' This Italian set has o very novel appearance. 

I startling to American eyes) style, the 
I turntable and amplifier are built into 
the table-top, while the speaker is 
mounted facing down in the eenter 
support structure. 

Both models are also offered with 
ladio receivers. 

RADIO-ELECTRONICS for 




























New I evices 



3 SPEED DISC PLAYER 

Newcomb Audio Products Co. 
Hollywood. Colif. 

This Dloyer vvill bond c ::il ‘.oes oi 
records now In use for fC C-rod-Ction of 
proqrom moteriol—7-. 10 12 ord 16- 

inch discs, ot 33 1/3, 45 and 78 r.o.m. 
Two pickups ore used for ♦►’e I il ond 
stondord qrooves. T^’e :r»)p',fier hos 
push-pull 6V6 output tub?s with feed- 
bock. qivinq 10 wotts of cjdio. A 12- 
inch PM speotcer is mounted in the cose 
lid. Boss-boost ond treble tone controls 
ore provided. 



RESONANCE 

INDICATOR 

McMurdo Silver Co.. Inc. 
Hartford, Conn. 

Model 915 is o metal co'e contoininq 
o meter ond o few small cor ponents, 
but no lubes. When fhe o i* jut of o s'q- 
nol qenerotor is connec*e i to the In¬ 
strument and the p'^obe cc i connected 
to the meter is brouqht O' o c'rcuit 
tuned to the generotor fr :jenc^. the 
meter dips. Three probe c Is ore pro¬ 
vided. covering lOO kc to 300 mc. The 
unit is used in *he some -nonner os o 
qrid dip meter. 



RADIATION METER 

Nucleonic Corp. of Americo 
Brooklyn. N. Y 

Model RM-1 r idlotion - nter is o 
portoble Survey Jns*r ment 'sr'e orticle 
on uronium prospecting in -his issue). 



High voltoge—obtoined fro 67’/p-volt 
botterlr^s—is vorioble from *:00 *o I 500 
to permi* use of end window or cylin¬ 
drical G-M tubes. A meter c 3v«rs three 
count ranges. 5 000 50.000. c rd 500 000 
per rrinute. Eorphoncs ore si colied. 

7-INCH DISC CHANGER 

Webster*Chicago Corp., 
Chicaqa, III. 

The Ouo-Seven is o reccr j chonqer 
with o new philosophy. De’ ined for 
7-Inch discs only, it will plo. both Vic¬ 
tor Ond Columbia products f33 I 3 ond 
45 r.p.m.). The size of the ur - s sirn'ior 
to thot of RCA's 45 r.p.m. chonqer; 
music tc music chonqe cve'e occupies 
obout 3 seconds depend r-j on ♦he 
number of deod grooves in ♦ne o'ses. 
Complete players with omp fiers ond 
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speokers wjN be o~ercd os well os I 
chonqer cooinet osser pi es 'o be con 
ectea to nxternol rod os or C'^pliflers 

SIGNAL GENERATOR 
KIT 

Rodio Kits, Inc., 

New York, N. Y. 1 

Model SG2 siqnol qenerotor covers 
150 kc to 32 me on fundamentols and is 



useful on hormonics uP to obout lOO 
mc. A 400-c.cle modulotlon tone moy 
be Switched in. The kit ‘s supplied with 
blueprints ond steo-by-steo Instructions. 

NEW MICROPHONES 

Electro-Voice. Inc., 
Buchanan. Mich. 

Mercury microphones ore ovoiloblc 
os crvstols or dynorrics. Frecjuencv re¬ 
sponse extends from 50 8,000 cycles. 
Output level is -48 db for the crvstol 
(Model 911} ond -53 for the dynomic 
(Model 611). The cose is pressure-cost 
and fin'shed in sotin chromium. The 
dvnor~ic is ovoiloble in high ond low 
impedonces. 



16-INCH GLASS TUBE i 

Zetko Television Tubes, Inc., ' 
Clifton. N. J. 

The first ovoiloble 16 Inch qloss tele¬ 
vision tube IS now being produced. The 
tube hos o flot foce ond on ion trop. 

It is I inch shorter thon the 15 inch qloss 
tube, ord 2 Inches shorter thon the 16- 
inch qloss-ond-metol tube 

FM-AM SIG GENERATOR 

Sylvonio Electric Products, Inc. i 
New York. N. Y. 

Ths new FM-AM signol generotor, 
trPe 2l6. provides occ rote, high-level 
signols from 90 kc to |20 me for olign- 
ng receivers. Amplitude modulotlon is 
ovoiloble on frequencies up to 60 me. 
An output meter Is provided, FM 
Sweeps of 350 kc In eoch direction ot ^ 
Cycles or 75 kc ot 400 cycles moy be 
hod UP to 120 mc. A l5-kc sweep is 
obtomoble up to 61 mc. Accurocy of 
colibrofon s 0.5%. 



AMPHENOL ANTENNAS 

for every FM or TV Requirement 


An eiiicient. high-gain antenna is impera* 
live for TV reception, and Amphenol leads 
with the finest attainable. Highly trained 
and highly skilled Amphenol engineers 
have produced the most effective high 
and low band antennas and are contin¬ 



ually making improvement as new ideas 
are developed. Constructed of aluminum 
tubing and aluminum alloy castings. Am¬ 
phenol antennas have high forward gain 
combined with high front-to-back and 
front-to-side ratios, insuring maximum 
pickup and lasting enjoyment to the user. 


Specifically engineered for finest FM 
performance. Amphenol FM antennas 
provide interference-free and general 
long distance reception which is un¬ 
matched in the FM antenna field. For 
rural, suburban or close-in installations, 
Amphenol FM antennas combine effi¬ 
cient operation with clean-cut, attrac¬ 
tive design .... antennas are entirely 
constructed of rust-proof aluminum. For 
consistent, top-quality service. Am- 
phenol FM antennas are chosen again 
and again. 


A HPHENg 

AMERICAN PHENOLIC CORPORATION 

SQLITN j4TH AViNUE. 

CHICAGO 50-, ULPNOIS 

















ItndiO'Blectroilic Circuits 




Absolutely No Knowledge 
of Radio Necessary. You 
Need No Additional Parts. The 
PROGRESSIVE RADIO KIT is the Only Coni' 
piete Kit. Operates on 110-120 Volts AG/DC 

Contains pvcryHxnq you nped. Instruction book, 

tubes, condensers, res.stors And aii oiner nec> 
essaiy radio Paris Tt*e 36-pa(|e Instruction Book .wni- 
len by expert radio instructoi* and eng.neers teacbes 
you lo build radios m a professional manner. The cir¬ 
cuits are desiqned to provide rxccHont performance. 
Aitouetner. fifteen circuits are constructed. tncludin<i 
11 receivers 1 audio -impiifier .ind 3 trans.mit‘«r. 
special OFFCR—Electrical and Radio Tester sent abso¬ 
lutely FREE vrith each Progressive Radio Kit. Pluf 
FREE Membership m t»ie Progressive Radio CJuU. En 


1 


VACUUM TUBE VOLTMETER KIT 


A |iioltv*8lorial iiiciT of lesl emiijiinent 
vou iiiMl fill IM -• TV. irnclive .<if» l 
canr. TIIKK: link on A 
viiiicvd Stniiiii.. Tnliii' 


$23,95 


5” OSCILLOSCOPE KIT 
AM-FM TELEVISION 
an .i1»>oliite nmsl " for lOilay’,* nulio- 
nuiti Ituiut Iniiifilanti*; 1 M»>r. iitnl * 
Mtnlil. Tiilir “ S.I7. if-'.Y::. l-tfSI 

) .iltiM l llKi:. I’ook on IM g- 

thOlli ltn.V fl-MillOM lIlK-. . JJT.TJ 




VOLT.OHMMILLIAMMETER 

KIT 

si ruble lo constiirt-i. iiH'Xbeniivv 
blit III ( III ate. ritKI.: Itotik uii 
Kkn»entar> Uaill* 

Si-tvIcillK 


$14,95 


SIGNAL TRACER KIT 

ail invalualjk a hi In lioiibk sliooUtis 

$21.95 


rui:r.. i:nok 
Te.sl Ili>tiiiiiieil1s. 


Uaiiii 




7"-10" TELEVISION KITS 

i'ai lui>-biilh .iiid li»iu lit 


I’Jiiipleir set iH ililies 
I'atliiHie HiiV ‘I'libe 


K;it iii\ hiiill and i... .. 

Tiiiiei. 10" Kll. kss tubes 
Loiiiineie i-el of lulu.-s. liiebidiil 
Ka,\ I' 'III 

I abiiiel fot 7" or 10“ . . 

i;i;i; r< ii vlshm seiv 


PROGRESSIVE AMPLIFIER KIT 


lllull Kiilelliy II.mile 
li r <-.ilti|.lete Uitb live 
Ivro u-h-.iliioi leeliliei 
lUiiik on Aiiiir'r ■ 


TV SWEEP GENERATOR KIT 


SIGNAL GENERATOR KIT 

..111 l<c.-:il Ml. Fo.ulumeui il 
;i.-, jvir.-M.M Me. H-.iin.. 

RF SIGNAL TRACER PROSE KIT 

2f» cyeli-—2<>il Mr.—1N3-I Xfol. 



$5.50 


ECONOMY AMPlI.'IER KJF.$5.95 

Simple til Imnii; eoi.iiilrle v\,in five lUlies. 

_^-■|lK;i'j_lfi».ik 1,1 1 Amiiltbers. 

5 TUBE AC-DC’SUPERHET KIT.S14.25 


6 TUBE AC-DC 2-BAND SUPERHET KIT.S17.45 

Cumi.l.-i,- wit. tiiiM'^ nii-l i-atunet. 

_ KUf K: H i. i k 11.-: iLulm building. 

7 TUBE AC-DC FM RECEIVER KIT.529.95 

(iKMli.M, u till (ill.,-,- Mil] eublnet. 

__ Kl:Kl 1.1 i-M^iiiu ..ml I M leliig Xoiea. 

4 TUBE SUPERHET PORTABLE KIT.512.95 


ntl^K: IUkiU 



AUTOMATIC BIKE 
RADIO 

4 ah be iMOiiii(e«l on a bl- 
.Nt le. oi 4-atrletl as a |»et 
-11 al |iiMt.ilile riilio. Sn{. 
|.li. I Mith Hll hirvete 
itiniihiii);: hiiiiloaie anti 
leliv.-iipit aiiieiMa. Anti 
till j| teatnie.f«« 

!.e-> tKitteiie- 

AUTOMATIC CAR R\DIO 

1 iiih; .iHietbe t ime ;; ii' 

CO iileti'ei . nts all eai—e.i<\ i. 

STitnalion iiioniilihi; lu.trket^ 
iiii bitleil. List Orict c*)? 

VfUV (I.N'I.V 

.\lso 5 Tube Siiperliet ^25 97 

Deduct 2Ab if full payment accompaniei order. 

C.O.D. order* accepted in U.S.A. 

Write foe further information concerning the above 
merchandise. S end for our Ffl^E catalog. 

PRO^ESSIVE ELECTRONICS CO. 

Dept. RE-27 497 Union Avenue 

_ Brooklyn 27, New York - 



A 60.WATT PA AMPLIFIER 


Described in T.S,h\ Pour Tons 
(Paris), this public address amplifier 
has an aveia^e power output of 45 
watts ami delivers up to dO watts on 
peaks. The power amplifier, a pair of 
dLfi’s 0])eratin|i: in clasi AB2 with fixed 
bias, is driven by a triode-connected 
dFd. The speecii-ainplitier section con¬ 
sists of a dNT amplifier-mixer and a 
6C5 voltaire amplifier. Two power sup¬ 
plies aie used. One delivers -‘joo volts at 
dO ma to the plates of the d\7. dC5, 
and dFd, and develops 25 volts bias for 
the dLdV<. The other supply delivers 
400 volts at 250 ma to the plates and 
screens of the powei-ainplifiei tubes. 

The amplifier will work with a higfh- 
out])ut microphone, but a preamplifier 
will probably be re<iiiired with some PA 


microphones. It is advisable to build 
the amplifier on one chassis and the 
power supplies on another to lessen the 
chances of hum pickup. 

MATERIAL FOR AMPLIFIERS 

Resistors: I —650, I —1,200, 2—4,700, I —10,000, I — 
20 000. 1—30,000. 2—470.000 ohms, '/j woti; 2—100 ohms. 
I 'wait; 1^00 ohms. 10 wolts; 1-5,000. 1—20.000 
ohms, 20 wolfs; 1—50,000, 2—500,000 ohms, oudio- 
loper polenliomelers 

Copacitors: I —250 Muf, mica; 3—.03, 5—0.5 iif, 450 
vails, paper; 4—20 pf. 50 volts. 2—8. 2—16 uf, 450 
volts’, electrolytic; 1—8 nk 600 volts, poper or 
electrolytic 

Transformers: I —power, 700 volts c.t., 60 mo. 6.3 
volts ot 2 amps, 5 volts at 2 omps; I —power. 800 
volts c.t., 250 mo. 6.3 volts ot 3 amps, 5 volts ot 3 
amps; I—output. 60 wotts, 3,800 ohms plote-to-plote. 
multitop secondary; I —driver, ratio of primory to */: 
secondary 5:1, to motch triode 6F6 to class AB2 6L6’s. 
Chokes: i—13 h. 65 mo; 1—8 h. 250 mo; 1—9 h. 50 
ma, or stondord o.c. d.c. type. 

Miscellaneous: 6—octol, I —4.prong sockets; I— 
s.p.s.t. toggle switch; 2—chossis; tie points, terminol 
strips, ond ossorted hordwore. 



BOOSTER 

Small radio sets are often used in 
workshops, p:arap:es, stores and other 
lilaces where the noise level is high, 
making it impossible foi' anyone to hear 
the set unless they are very close to 
it. This booster amplifier, described in 
T.S.F. Poftr Tons (Radio for All), 
Paris, France, can be connected across 
the output of the receiver to amplify 
the signal to about 10 watts and to 
feed it into a conveniently located aux¬ 
iliary speakei’. 

The amplifier consists of a pair of 
I)ush-pull. class-A131 OVG’s operated 


AMPLIFIER 

with fixed bias. This bias is developed 
by a (5HG in a novel circuit desciihed 
in the April, 1940. issue of Radio- 
Electronics. .A 51-ohm resistor in the 
cathode return of each GVG limits the 
plate atul screen currents if the fixed 
bias fails. 

The amplifier tubes are fed from a 
tvansfoniier designed to match a voice 
coil to push-pull grids. If a trans¬ 
former of this type is not readily avail¬ 
able, one designed to match a low- 
impedauce microphone or pickup to 
push-pull grids can be used. 


AF OUT 
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5Y3-GT 350V 
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PE-157 POWER SUPPLY I Miiiilikte unll. I lit .. 

i:oii) \llM-; of r^lajs. <«ultilir-. Jatka. ^clniium 
leit etc IliiiitetJ I I intahk r..ise 

crackle finish. I'IJ S liln Tech 
Manual. Slips, m 3 ) jljs aI.I l OU <)\| \ 

RADIO HARDWARE TREASURE .\ 1 I 1.1 Hil M> 
i.f Nrcws. .\uis \\a^luts. l.ll«^. etc. .\LL IN Jft . 
in.NhY SKLI* SK.M.I.M: ni\i:l-:i> 111 ^ AMC 

\lf r\I. I \N vhps ttt - IK Twr 

ANTENNA MAST SECTIONS MS lit. 50. 51. 03 
■II if iM 39e: .{ tor $1.00 Slips. i|i : ibs <a 

ALNICO MAGNETS 
Ml NT.M. KII ■ jf H 
I Hhfk I’liriilar. ■ 


NKW •KXPEIU 4Qg 
•' .1 pnweitul Har. 1 •• 
ypea . 



WIRE RECORD PLAYBACK HEAD. Staiidani one 
tiinUim hi lit rfUI'l.l* ( > 11 . itcsii J filayiiaik 
irrtMi i Pill |.|.iK hi ijpe M :!.|.-1 hakcllle lioiisinK 
11 ■ I "xl'x Tj,-! ; accurately 5 .sPiind for fiQk 
max. fidelity. Tor n-pU i-incnt ur lu-yy appli- 0®* 
cations ^ 

WIRE HEAD MTG- SOCKET. Uilzeil: shielded..35 

HEARING AID AMPLIFIER ASSEMBLY 
SHiiitiiii iai-i:iii till.! type. .M.\KE .\ HEAL VKST 
lMii-,vl.T ll\tHl» ad.ling n |> Im,i-, -ct A. KPeakei 
III .iiif Heady aImiI iilitUinre rompiinents inolihle 
.' ■-■•iitmlii. oiiiput iran».. dhle. ctioke. syvln h. resistors 
eomlensers. .-ii t itMI'lETI WITH stUK A JO 

m\th> run iti 11 nivn : ,, ^ ti iih 

''l.T 'Oiirall '. "X “'’vf W i-ulis iiiily 3' .ir^ 

HIGH FIDELITY CRYSTAL MICROPHONES!* 

Mole foi ■.■■ll■l 'atti!i|. I'l irl' ahi mfr "'et- lllye hi 
i|l■■-■lJnt■ iliipliiiKirt lypi- ?>iiiall .i7»‘ tlA*' till 
peii^ l.lo.l fni HPi:i I \li. I.XI'KI. 1 AAJ 
ro.NTATT .MIKIC Hiihher shnrk-mid frame rlllC 
Ir*. l!lU^ila 

I I-litiyeiklit iliilnliiiiin lioii-ltiK , I5e 

open. 2«.\ eonia«-i<;. .S'a'xl Sti'xl S*. Sh* twke- 1 
lite base. SI»E«TaI.:: ■ 

Mil*. onl.T S2.00. 20 ' V ncp.ioit Rc«i. on all C.O.D.'a 
PIcaac* iilil sulltcicnt iMo.i.-yK*'—cxresa refunded, 


RADIO CO. 


EMC 

R. F. SIGNAL 

GENERATOR 



READ THESE OUTSTANDING 
QUALITY FEATURES . . . 

• Employs olectrostaflcolly shielded frons* 
former for 115V 60 cycle operation. 

• ALL colls not In use ore automatically 
shorted out. 

• Provision for external modulation. 

• Attroctive 3 color panel. 

• Covers range from ISOKC to over 30 
megacycles on fundamentals—over 100 
megacycles on harmonics. 

• 400 cycle internal modulation available. 

Write for free eofoiog B-7 


EMC 


ELECTRONIC 
MEASUREIMENTS CORP. 

423 Broome St., N. Y. 13, N. Y. 


Rndio-Blectroiiic Circuits 
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MATCHING LOUDSPEAKERS 

Two novel methods of eliminating 
output transformers on amplifiers driv- i 
ing a number of speakers were de- i 
.‘^cribed in T,S,F. Pour Toits (Paris), 
Fig. 1 shows bow line-to-voice-coil 
transformers are connected so that the 
sum of their primary impedances equals 
the recommended plate load for the am¬ 
plifier tube. The primary impedance of 
each transformer should equal the load 
impedance of the tube divided by the 
number of speakers if the power is to 
be distributed equally. For unequal dis¬ 
tribution of power, the transformers 
may have different impedances. The 
power distribution varies directly as the 
impedance of the transformer. 


2L*ZXn InsNUMBER 0P5PKRS) 



For single-ended amplifiers, connect 
C to B-plus and A to the plate of the 
tube. Connect B-plus to B and the tubes 
to A and C for push-pull amplifiers. Be 
sure that the impedances and d.c. re¬ 
sistances are equal on both sides of B. 

Fig. 2 shows how high-impedance 
output transformers can be connected 
in parallel so the resultant impedance 
equals the plate-load impedance of the 



Fig. 2—Parallel orrongemenf matches output. 


tube. In this case, the impedance of each ' 
transformer should equal the product 
of the plate-load impedance and the 
number of speakers. Different trans¬ 
formers can be used provided the re¬ 
sultant impedance approximates the 
load impedance for the amplifier tube. 


TEST LEAD REPAIR 

Sometimes a test lead breaks off the 
prod. To fix it, I file a slot in the thick 
part of the metal prod, pass the wire 
down the insulated handle and through 
the slot, then fill the slot with solder. 
After the excess solder is filed off and 
the surface of the prod smoothed with 
steel wool, the unit looks like new. 

Victor Newton, 

Jasper^ Ohio 


MATIONAL 


Chassis 



FITS ANY CABINET 

The most versatile television 
chassis yet designed! Three 
basic units — power supply 
chassis, RF chassis and deflec¬ 
tion yoke assembly — moy be 
ploced side by side, one above 
the other, etc., to conform to 
any cabinet. Simply plug in 
the coble connectors. Eoch 
unit is soundly engineered ond 
built to famous Nationol 
stondords of performance. 

1. Operates 10'^ or 12'' picture 
tube. 2. Tunes all 12 channels. 
3. Wired, pre-tuned and tested 
— not a kit. 4. RF stage employs 
tuned grid and plate for maxi¬ 
mum gain and optimum band 
width. 5. Unique 36 me IF mini¬ 
mizes interference. 6. Fine tuning 
control covers range of 2-3 me. 
for maximum tuning accuracy. 

7. Improved intercarrier sound. 

8. Magnetic deflection and “fly¬ 
back*’ high voltage supply. 

9. 72-ohm unbalanced and 
300-ohm balanced inputs. 

10. Supplied with two six-inch 
PM speakers. 

$ 149*0 

(less picture tube) 
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One man TV installation 
now easy, quick, positive 




when more than one man ii on the in* 
itallation the extra set of headphones 
plug I into the ''downitairi"' cabinet for 
two*way communication! without the ne^ 
cessity of a separate transmission line. 


THE NEW McMURDO SILVER ‘*TENN-ALIGNER" works on 
the audio or video carrier, and makes it pos¬ 
sible for one man to quickly and surely match 
and orientate even the most complicated an¬ 
tenna systems on all TV channels. 

Simply place the cabinet pick-up unit near 
the receiver. Connect the antenna lead-in to 
the back plate terminals. Run a short piece 
of the same transmission line from the cabi¬ 
net to the antenna terminals of the set. 
Switch the receiver to the desired channel, 
and tune in the test-tone, video carrier or 
music/speech being transmitted. No separate 
line is required between the set and roof 
positions, as the transmission line itself 
serves both as antenna lead-in, and dual 
communication link. 

Clip the special headset across the trans¬ 
mission line connection at the antenna to 
actually hear the re-transmitted signal. This 
‘^upstairs” unit has been designed to allow 
full freedom of the hands at all times. Extra 
trips between roof and set are now unneces¬ 
sary. Since the measurement is aural, the 
ratio of received signal to noise may be easily 
observed, and no misleading effects can exist. 

See this amazing “TENN-ALIGNER*' at 
your favorite jobber today. Model 914 com¬ 
plete for one man operation is only $23.9$ net. 

Special Up mike and extra head set for two- 
way communication $11,00 net. 


look to McMURDO SILVER for the NEWEST in TV Service Equipment 


Seed for Catalof 

See these and other 
McMurdo Silver 
LCETI instruments at 
yourfavarite jabber. 


OViK 3T TfAflS Of liAOlO ACHUVfMthT 

LKIHLutiuEOFtlfEE 

OFTicr - 7 ^^ ^ A I w 11 kAIIFOID : t 0 N h 


TWO-CHANNEL MIXER 

•> Please pi iat a circuit of a miviature 
preamplifier'inixer for two channels, / 
waut to use this unit between tivo micro¬ 
phones and the input terminal of mtf 
afuplifier. Please include a volume con¬ 
trol for each channel so / can use the 
control on the amplifier for the master 
gain control. Only moderate gain being 
required^ triodes will probably luork 
nicely, — G.D,D,, Los Angeles^ Calif, 

A, Here is a twin-channel mixer that 
will supply additional gain to your am¬ 
plifier. The controls should not be ad¬ 
vanced to the point where the amplifier 
is overloaded. The unit can be con¬ 



structed in a small shield can and 
mounted on the amplifier chassis or at 
the end of a flexible cable. The output 
lead should be shielded, Plate and heater 
voltages can be taken from the amplifier 
power supply. 

Tube characteristics are not critical; 
other twin-triodes may be used, 

BROADCAST-STATION 

INTERFERENCE 

V / live near a powerful broadcasting 
station and its signals blanket the 
shortwave bands of my BC-SJiS, Is there 
any way that I can cure this interfer¬ 
ence? — G.B,F,, Tinnnonsville, S, C. 

A, The BC-348 is a well-shielded re¬ 
ceiver; therefore the signals are proba¬ 
bly coming in on your antenna. A pair 
of wavetraps mounted close to the an¬ 
tenna terminals of the set should elimi¬ 
nate the trouble. The diagram shows 
series- and parallel-tuned wavetraps. 
The coils may be standard antenna or 
r.f. coils tuned with 400-puf padders. 
Ll and L3 are the windings normally 
connected to a grid, and L2 is a primary 
winding of the coil. 



You may find that you are receiving 
a harmonic of the broadcast station. In 
this case, each trap should be tuned to 
the harmonic. Broadcast coils can be 
pruned to cover the shortwave bands. 

RADIO-ELECTRONICS for 
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If the interference is the result of in- 
(ennodulation—the signal is heard only 
on other cai iiers—the trouble may be 
caused by a bad tube in the r.f. stage of 
the set. Try a new tube before install¬ 
ing traps. 


AMPLIFIER DATA 

/ have a of a 25-iv(tff aJ. 

ttmpUficr using push-pull JAo*s, iiSN7 
phusr inverter, und tieo fiSJT speech 
ampUfiers, The B-plus lead is marked 
JfP) rolfs, 

1 . How much current must mg fila¬ 
ment transformer deliverf 

2 . How much current is drawn front 
the H-supplyf 

2 . Please sho7v pin conneetions for 
the tubes used in this amplifier, 

4. What arc the specifications for 
the output trausfortnerf 

Please answer thise questions or tell 
me where to find the answers, — R.W,, 
X* w York, X, Y, 

A. Tiying to construct a receiver, am¬ 
plifier, or any other electronic device is 
a waste of time and effort if you don't 
have a tube manual. Answers to all 
your ciuestions will )e found in almost 
any tube manual. 

1. Any filament winding feeding 
parallel filaments or heaters should be 
rated to carry the sum of the currents 
<h awn by the tubes. Each (>SJ7 draws 
0.2 ampere and the (>S\7 draws O.G 
ampere, making a total of 1.2 amperes. 
It is advisable to use a transformer 
with a 2-anipere, 0.3 volt winding if 
one is available. Each 2A3 draws 2.5 
amperes at 2.5 volts; therefore, the 
transformer or winding for these tubes 
should be rated at 5 amperes or more, 
liecause these tubes have directly 
luxated cathodes, the filament winding 
should be center-tapped. 

2 . With 300 volts on their plates, 
2A3*s will draw as much as 147 ma. 
lAIaximum current for each 6SJ7 is 
about 4 ma, and 20 ma for the (5SN7. 
The power supply should be capable of 
delivering at least 175 ma at 362 volts, 
assuming that the fixed bias is devel¬ 
oped across a resistor in the negative 
leg of the high-voltage power supply. 
If the bias is from a separate supply, 
then a 300-volt supply will do. 

3. Tube-base diagrams and other 
technical information will be found in 
tube manuals, many of which retail for 
less than 50 cents. 

4. The output transformer should be 
rated at 15 watts or more, and its wind¬ 
ings should match a 3,000-ohm plate- 
to-plate load to the voice coil of your 
speaker. A universal output trans¬ 
former will permit you to match your 
amplifier to almost any combination of 
speakers and lines. 

.A tube manual is to any man who 
does more with radio than twiddle dials 
what a Bible is to a minister. To be 
without one is to tie your hands be¬ 
hind you. Every bit of the information 
printed above was obtained by the 
simple expedient of opening a tube 
manual to the pages labeled with the 
numl>er.s of the tube.s in question and 
<'opying, without change, the infoima- 
tion found there. Try it! 

JULY, I 




CLEAR THE ROOFTOPS FOR... 



SENSATIONAl 

TV ANTENNA 


1 . folded dipole 

2 . straight dipole 

3. 72 ohm line 

4. 300 ohm line 


All IN ONE—SETS UP AS REQUIRED BY SIMPLE 


ASSEMBLES 
IN RECORD r/ME- 

NO TOOLS REQUIREDI 

( —fhof's right! 

Not even o screwdrivery 


ADJUSTMENT OF JUMPER LINKS 


CZI D 


c : : ^ 



dm 


HP straight dipole 
LF folded dipole 


HP folded dipole 
LP straight dipole 



a D 

dm mm 


HP and LP folded 
dipole 


HP and LP straight 
dipole 


riaTca STeei locR-seam i 


Models available with S and 10 foot 
masts. (Furnished with two mounting 
clamps.) 

* All tubular elements of hard tempered 
aluminum. 

* Bakelite Insulators which are non*hygro- 
scopic. 

’ No loose parts— all parts on as¬ 
sembled units pre captured at the 
factory. 


MODEL 11A 


BY 


FROM CARTON TO 
ROOFTOP IT TAKES 
LESS TIME TO INSTALL 
A VERTROD "4 'n I** 


from the book 'TV-FM ANTENNA INST At. 
by trm Kmmttf mnd L^wn IVinner Fubitthod by 
\ Publnhmi Co.. Inc. 52 VandcrbfU Avc., N. Y. C.) ~ 


( Heprmted from 

LaTIONS". by I, _ ___ 

Brymn Davis Fubtnhmi Co., /nc. 52 Yandcrbftt Avr., N. Y. C.) ' “ ^ ^ 

d'Po'*. rS. It .. * ..Pj 

response. — ^ 


rp5,h.s. 


For informotion, <ontO(t your distributor or write 
direct 

DISTRIBUTORS: f*cfujiv# froneftise* owoUobU in 
some territories. Write For detoiFs 


PARK PLACE • M tw TORK 7, NIW YCA* 


94 9 
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sUmal recordinjr, y<»u*ll find PRACTICAL DISC 
RECORDING by Richard H. Dorf invaluable. It 
n»d only tclla you how t<i make Hiicceasful recortla, 
but in addition each important record in k com¬ 
ponent is Riven a full chapter, explaininjr its pur- 
jHise. and what features to look for when buyinK. 
Without waste of words, it Rets riRht down to 
business on the first paRc. It tells you what you 
nee<l to make Rood records and how to do it by 
usinR any type e<uiipment---from the simplest to 
the most expensive depend in R on your purpose 
and iiocketbook. You will find all the practical 
phases of recordinR covered as well as the under- 
lyinR principles. 

Here are other fine botiks which will Rive you 
valuable information: 

No. 29—HANDY KINKS and SHORT CCTS. 
A carefully edited c<impilatinn of time savers. 
Kinks on Antennas- Power Supplies- -Test Etiuip- 
ment ServicinR in the Shop- PhonoRraphs and 
Amplifiers Coils and Transformers. 50c. 

No. 30—IINIISDAL PATENTED CIRCUITS 
1944-46. A Rold mine of unusual circuits, many a 
result of wartime research. Ctmtnd Cireuits-_ De¬ 
tectors and .Amplifiers- Power Supplies Miscel¬ 
laneous ('ircuits EoreiRn Circuits. 50c. 

Nu, 31—RADIO QUESTIONS AND ANSWERS. 
Answers to most fi-euuently aske<l tiu^tions. Clear 
cin'Uit iliaRi-ams. Amplifiers- Receivers Trans¬ 
mitters Meters and T«‘sl Etpiipment Inter' 
phones Power Supplies PhonoRraph Amplifiers 

P. A. Systems. 50c, 

No. 32—ADVANCED SERVU E TECHNIQUE. 
Visual AliRiimeiit TriickinR Problems NeRative 
Eeedbiick Tune Control Circuits AddinR Micro* 
hh nes t«» Sets- MatchinR l,oudspeakers Remote 
Juke Hoxes Si-rviciiiR Record ChanRcrs Hum 
Elimination FM ServicinR. 50c. 

No. 33—AMPLIFIER RUILDER’S (iUIDE. How 
In biiihl amplifiers with power outputs ranRiiiR 
from k to watts. Detailed desiRn information 
on: Push-Pull- Phase Inversion Bass and TrehU 
Boosters—Volume Expanders ResistanceCoupling 

Internal Fewlback. 50c. 


t 


I 


No. 34—RADIO-ELECTRONIC CIRCUITS. An 
extensive collection of circuit tIiaRrams, with brief. I 
to-the-point descriptions of each. incluilinR: In¬ 
tercom Systems iNiwer Supplies BalancinR Cir¬ 
cuits V. T. Voltmeters- Amplifiers—Receivers- i 
Pliono Amplifiers Short Wave Adaptors--Elec¬ 
tronic Relays, 50(‘, | 

No. 35 —AMATEUR RADIO BUILDERS 
GUIDE. How to Build: A 2 Meter Set Miniature 
Communications Reci-ivers Transmitters A Pre- * 
selecttir A Rotary Beam Aerial Power Supplies 
and othiT ham Rear. 50c. 

No, 36—RADIO TEST INSTRUMENTS. Build- ' 
inR: SiRnal Tracers Capacity Meters--Portable 
an! Bench Multi-checker -SiRnal Generators- 
Tube Checkers Electronic Voltmeters—and many 
others. 50c. I 


No. 37—ELEMENTARY RADIO SERVICING. 
How to Ret started: PlannlnR the Service Shop- - 
EipiippinR the Shop--Systematic Circuit Checks— 
S;Rna] TracinR Methiais -ServicinR the MidRct — 
SolderinR ServicinR Volume Controls How to 
Service Speakers. 500. 

No. 38—HOW TO BUILD RADIO RECEIVERS. 
This h<Mik contains a sufficient variety of sets tc 
appeal to every radio fan. Includes: Sh«>rt-Wave, 
Bruadeast. Portable, A, C. Operated, Miniature 
and Standard Receivers. Complete coil-windinR 
data is furnished. 50r. 

No. 40—THE CATHODE-RAY OSCILLO¬ 
SCOPE. Gives a complete understandinR of the 
work inR principles behind oscilloscope operation, 
Htid htiw to use the instrument effectively. Six 
C'-mplete chapters include inftirmation on the 
cathode ray tube, aliRninR TV, AM and FM sets, 
ruHit* measurements, ham transmitter measure¬ 
ments and many other important subjects. 75<*. 
Sec your radio parts jobber today or write direct to 
RAOCRAFT PUBLICATIONS. INC. 

Dept. 70. 25 West Broadway. New Yark 7. N. Y. 1 


Kew rateiitK 


DIVERSITY A. G. C. SYSTEM 

Patent No. 2,459,259 

Charles Percy Beanland, Chelmsford, England 
(assigned to Radio Corp. of America) 

Diversity radio reception helps eliminate fadinR 
and interference. Several antennas are set up at 
different points to feed separate receivers, and the 
outputs are combine<l to ft»rm one siRnal, Some 
receivers may pick up little or no voltaRe. due to 
fadinR. but the siRnal remains audible because 
of pickup by the others. 

A siiiRle a.R.c. system is preferable in order to 
maintain a constant level. Due to filterinR required 
by each receiver, however, the time constant 
woidd he very larRe. This results in sItiRRish a.R.c. 
action. 


With this invention a sinRie a.R,c. adjusts the 
ttital Rain of all receivers. The fiRure shows three 
receivers, two of them in block form. A is the 
a.R.c. tube and L the k>ad. When the thrt*e 
switches are in their down position, tube B is 
connwted in the circuit and controls the Rain 
of all receivers. 

The VtdtaRe at the Rrid of tube B is due to the 
receiver deVelopinR the stronKest siRnal. It causes 
a ncRative bias which reduces plate current and 
causes the cathode to become ncRative. Therefore, 
the diodes conduct. The ncRative potential at P is 
fed buck throiiRh each double-pole switch to each 
a.R.c. loail L. With this method, the receivers 
which pick up little siRnal are made less sensitive. 
This decreases the possibility of pick inR up noise 
and interference. 

If desired, the three switches may be left in the 
up position. Tube li is disconnected from the 
remainder of the circuit and each pair of leads is 
shorted. In this case each ix>ceiver is controlled 
by its own a.R.c. system. 


OPPORTUNITY AD-LETS 

I .tdirrllnemriiis In tliis srrllon cost ‘J-V a word for 
lacii iiixcitiuii. .Vaiiir. address and Initials must he 
included at tlie iiliiivc rate. Caali shuidd accomiiaav 
all rla.>iHc<l advert i*4.-Micnt8 unless placed tiy an 
an-ictliteti advertisiiii: agency. No advertisement for 
ihati ten u(iid> nccelitcd. Ten liercciil discoiml 
MX t!.Mies. tufiity percent lor twelve issues. IMijec- 
tio’iiiiilc or inisleadiiiK advertisements nut atTeiited. 

I Advertisements for August. 1949. issue, must reach 
to not later iliaii June 21. 1919. 

Radio-Electromes. 25 W, Broadway. New York 7. N, Y. 


I.ANf.N.^ThU. ALIAVINK ic itlt.M.MKL. V.lG iPtWKN 
ItiilliliiiK. Wadiiiiglon Ii.f. Heglstered Patent .\ttonic>> 

' 1*1 art ire Iwfure rnili iJ .stales Patent tUftee. ValUlit> and 
iiiti iiiKrinriit InvoliKatiuns arnl Opinions. Booklrl and 
I fill in ■Kvidenre of t*oiiception" forwarded upon request. 


I A.MATi:i U UAOJO I.It'i:N.<K.<. foMPLKTK TllKOUV 
[ireparation fur |ias>inK amateur radio exainlnatloti. lluinr 
I 'tody and loidi-nt rmir-eo. American liaillo liiMiintr. 
mi West (Wrd St.. New York (*lty. See our ad on Paxc 7s. 


TKI.K VISION. UA hlo. Tl'BKS. PAHTS. SKNI> I’tdl 
tree harKain li*t. Ilallriiark. 592.\ Cummirnipavv. Jer'C.v 
New .Icr>ey. 


W'K id: I‘All: AI.I. TYPKS OF KLKPTIt It Ah 
merits, tone clierkers and analixers. Hazleton Instruineiii 
fu tFleetric .Meter Laboratory). M(» ]>iberty Street. New 
York. N. V. Teleplamc HA relay 7-4239. 


21 Yt»I/r Aiilt HAFT UATTKKIFS. N'KW II A.MP AT 
’» hr. raie. Itr.\ rtijiiKed I I4,'»ti ea. in lum of four. 

No (*.o.Il.'s tilease. Security Paiacluite (*o., Oakland .\li 
IHiit. Oakland. t*alil. 


HA Ui; A INS: .VF\Y ANh KKCONI )lTIONFl> IIALLI- 
eraftei.. National, i’ulliils. Ilammailiirul. .Meisstier. H.MK 
other leieivets. tuners, tetevision recelvcrii, transmitters, 
etc. Wiiolesale prices. Terms, Slilpprd on trial. Lilieral 
iradc'in allowance. Write llenr.') Radio. Hiitler. .MlSHOuti 
and 112 111 West Olynipii. Uis .Vligeles. Callfortiia. 


IIKU.MAX LKWIS COUPON. RKCl.sTKHKh PATKNT 
.VttoTilev. l*aient InvestiKations and (Miliiions, Warnei 
HtiiidinK. Waslilngton, Ii.C. 


12 HH A: 25H.H TUIlKS. AI).\I*TKU I'NIT USINC 2 
miiiiaiure tiihes (6.\Tt5 & fiHAli for 121:h. aliil l2.\T»‘i .V 
iJAHti fvir 2r*llHi, Takes le-is space titan orlKitial tutie 
notlilng else to Iniy just liliic in & it works. Monry-liaek 
guaiaiitee. 12II.S or 2.‘*HS titiil complete: 12.49 each. Hr 
oriito foi #22..'.(i. .Semi 2.’>', deposit, hulanee t’.O.ll. Write 
foi free parts eaiatog. ('O.M.MFKt’l.VL KAIOO, 3fi Brattle 
SI.. Hodon. Mass. 


i Aid MI.M’.M Tl HlNt:. KTt . HKA.MS FOB A.MATKntS. 
^ TV. F.M. Write for lists. Willard Uadellfr. Fostoria. Olliu 

27 ycjirx exlieiirnee radio reiiairiiiR. Slniplifleil s.v^ieio. 
Nil lalriilations .\o formnlas. Total price $2 iMi pU'lpaiil 
or t’OO. .MoneytiHi'k Kiiaruntiv. Ho.ns UhvIIo. llUl.'i tpainl 
river. I*etri)ll 27. .Midi. 


Kld;.MKNT ONK BKYISION CO.MPIdOTF. KLF.MKNT 
Five and .six. newly released iiiie.lions only vvltli an-vvei* 
for UadioteleXiHph exams: $1.90. A. .McKenzie. 2l:i 
l*oplar ,\ve.. Hackert.uek. New Jerse.v. 


.M.\t;.\7d.\Fs iHAfK HATKSi FoUi:H:N. Oo.MK.sTlt 
aits. Bunks. Itnoklris. silhseriptiuiis. pin-UP<. elo. ('atalog. 
Itie i refunded I. I'lreruiie s. H6:i First Ave.. New York 
t: N Y. 


BABtlAIN HI .VTINCr K.XOIO SFBVK F.MKN WBITK 
.Srrisationul cal aim:. Ilensliiivv Badio .Soiiplv, 36i!i Troo*l. 
Kansas flty 3. .Missuuri. 


HAliIO.MFN. SFKYI(’K.MKN. BKCINNKUS MAKK 
more riiorte.v. easil.v. qiilckl.v. $2.~iii weekly possihle. We 
sImivv Von linw. Information free. .Merit I'rodtiets. 216-321. 
I32iid .\veniie. Spriiigneld Cardens 13. New York. 



YIDEO AMPLIFIER 

Patent No. 2,458,849 
Russell J. Grambsch, Marshfield, Wis, 

A video amplifier must faithfully reproduce 
abrupt as well as Rradual chanRes in voltaRe. 
LonR-time-constant, R-C circuits must be avoided. 
In this circuit direct cottplinR is used between 
staRes, thus eliminatinR the usual cottplinR ca¬ 
pacitance. The effect of the cathoc e R-C circuit 
is eliminated by an unusual fwdhack connection 
betwt'cn the Rrid anri plate of the second tube B. 



TKI.KIMIONK DIALS. USKD. AI'TO.MATH* KLKt'TBD 
AK-11 $3.2.V N'K T.vpe-l Uebulll 12.2.'., Keadjiisled $1.2.*-. 
.\ll diah postpaid iti I'S. KKsel Fdectrie PriHliicts. LTl-F 
Sherman. Oalion. Ohio. 


ON.XN POWKK PL.VNTS. 2.'Mill WATTS. 1‘20 V. 6n 
‘ tMV.s. NFW. i2."»9. Kciitlieky Badio Kit t'oiirpany. Box 3.'*. 
r.T. Brandi. Louisville 13. Ky. 



\W£ ARE 
LOOKING 

mrms! 

what have you GOT! 


Interested in small or large quantities of all 
types of Transmitting, Industrial, and Receiv¬ 
ing Tubes. 


%end your list to: 


MOHAWK ELECTRONICS CO. 

160 GREENWICH ST.. NEW YORK 6. N. Y. 


RADIO-ELECTRONlCS for 


































































Kew Piifciits 


hen a neisrative appears at A, it is 

amplifie<i. It appears at B as a positive pulse. 
C becomes charged, with the cathode side positive. 
C cannot discharge at once; therefore, the bias 
on the second tube remains. 

With the circuit shown, the inctieascd bias pro¬ 
duces less plate current. Therefore, the plate 
voltage rises and causes the grid potential to rise 
als(». This cancels out the negative bias due to the 
charged capacitance C. and cojiditions the amp li¬ 
ber for succeeding pulses. 

PHASE MODULATION 

Patent No. 2.459.557 

George L. Usselmon, Port Jefferson, N. Y. 
(ossigned to Radio Corp. of America) 

In this simplified I’M system, two tubes are 
used in a modified Tierce oscillator circuit. 
Resonant circuit T is in series with the Crystal, 
so it affects the fre<iuency. Changes in the L or C 
components of this circuit cause slight variations 
In frequency, with negligible .\M. 

The plate circuit of one tube is tapped across 
the coil. The other is tapped across the capaci¬ 
tance. The screen grids are <MfFerentially modii- 
latetl so that one idate resistance increases as the 
other decreases. 



+ 

-o 


OC 


I 


A partial shorting of the coil hy the Plate im- 
peilance redweex the effective L of the circuit. 
On the othei' hand, a partial shorting of the 
caiuicitance « the effective C. Since the 

tubes are modulated differentially. I. and C are ile- 
cieasetl or increased togethi r. and the circuit is 
tune<l first in one flirection and then the other. 

Capacitors C byiiass r.f. voltage but are small 
I nougb to have negligible effect at speech fri- 
ciueiicics. 



25 WATT 
P.P. 6LG HI GAIN 
AMPLIFIER kit 

■A 


uutiilt-rlMl hii.v! 


U-IMtIl 


1‘ouerfiil 
iiiitlliorliirii.'- 


?lo y<j 
»• u>t 

Sratlns l.'iOii {icriiilf. Sitiatiitel\ cun 
irullcd Mike A- i’Uoiio intmis. All 
parts, inri. drillcil chassis, tiari! 
nnre, .colder, elrcnli di.iEriiin. cii- 
Lf»n Ship. \rt. t2 Ihn 

PRICES NET F.O.B. OUR PLANT 

tJnivcrsaf 

365J Conol St., N. Y. 13; WAlker 5*9642 
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500 FORMULAS TO SUCCESS 



M any million dollar firms 
with :< slnftle fonnula. Tor 
thvv p:ild a bit; Price, itcre 
have 500—tin lesa—trh-cl ami t 
furniuluii. rccU'Oii .11 ul prrtceas&s 
malting thingK . . . all at tlip 
UlOiiHly low |>ricc Of 25r. 

Here js your oPportunlt.v to Rtnn h 
UuNiiiosh vvilli iiUt a few iloll*' 
caikl'ai and with undreamed of protiot 
In prtistM-cl. You c.Tn iil».o use these 
fnriiiulas In your own hnme to cut 
linusehold OKpeuKes to tho bone. Or 
you <'Jin PHt them to use In your 
worksliop to Cut costs as much as 
I oo' V. 

Oull paying Out many dollars 
oroflts to manUfaetUrers, whotesti 
•■■■'I dealers, when you can make in. 

thlntr yourself for a low rents 
It's so easy When You follow 
simple tnstnirtlons. 

66 PAGES. 47.000 WORDS IN TEXT 
Send for ' 500 TOrmULaS aNO rCCiPES" today. Cn. 
close 25c. that's .^||T Vou won't be assed for .mother 
cent now or later. Sold on a money-back ijuaranlee 

\\TIOMi%L ■•LAVS C‘OMI»\\V 

1966R Broadway, New York 23. N. V. 
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DUAL 

RESPONSE 





IT'S IN THE 


.. the Only High Level Cardioid Crystal 
Microphone with All these Features 1 

★ EXCLUSIVE E V DUAL FREQUENCY RESPONSE 
Convenient screw control provides: 

1. Smooth, Rtinge RespOfise/or High 

Fidelity So//ml Pick-//p, 

2. W'ide Ruuge with Rising Chiiracteristic 
for extra crispness of speech or em¬ 
phasis of high freq/zencies, 

★ HIGH OUTPUT LEVEL 

★ E V MECHANOPHASE* CARDIOID 
Overcomes hack^round noise, rever¬ 
beration, feedback. Extends front pick- 
up range. Solves troublesome 
problems. 

★ ENCLOSED METAL-SEAL CRYSTAL 

Greater Protection against Moisture 

★ BUILT-IN “ON-OFF” SWITCH 

★ HIGHEST PURITY PRESSURE CAST CASE 

★ DURABLE SATIN CHROMIUM FINISH 

★ TILTABLE head. H"-27 THREAD 

★ BUILT-IN CABLE CONNECTOR 

Favorite of tho//sands for its qt/ality/f its 
performance^ its tut I net 
CARDAX Model 950.List Price $39.50 
CARDAX Model 950A. Made to match 
Collins 32 V-1. Built-in control 
switch, MC-3 connector on free end 

of cable. List Price . $42.50 

Send for Ft/ll Facts Today 

NO FINBR CHOICB THAN 


ELECTRO-VOICE, IMC., BUCHANAN, MICH. 

EXPORT; 13 Eo$t 40fh St., New York 16, U. S. A. 
Coble$; Arlob 


F-P Pat. Pend, Licensed under Brush Patents. 
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Ti*y This One 


WHERE TO BUY IT . . , 


WHOLESALE ItADtO 


of Baltimore 


In Kit Form! High Precision 
Vacuum Tube VOLTMETER 


Model 
221 K 

l.*> ilitTertmi ranjres. AC ami 
DC ran>res: (l 5/Hi/liMi /500 
iniMI vuhs. Klectronir nhnimt'. 

U’l' i l“rnm .2 nhniH to 1 null 

nu'KohrriH in 5 steps. Inrlntles 
/.erii <'<*nt«T for T.V. tliserinii- 
iiator ulif;nmeTit. DC input inipotluncc: 2'» 

niefrohms, I)iiiil>|e trioile balancetl hriilire cir- 
riiit assures stable perfnrmane*-. Stt'el case 
with etche<l iiaiiel. IIO-IMO V. a.c. r>P->)tl «-y('les. 

Size ft I’.i ’’ X X 5*^ _ 

.'i” SCOPK In Kit Form. 

Miidel 400-K... . .$39.95 



G.E. GERMANIUM DIODE IN48 

• Welded Contact • Self Healing 
• Molded Plastic Case 

Kliminates hum. 10,000 hrs. aver- 
a ire life. Sh*i\vn l>eliiw in a«-tnal 
size. Writi* tmlay for eoniiifete 
specifications. B 


WHEELER Sound-Powered 

TELEPHONE HANDSET 

No Batteries-No Power Supply Needed 

Sa1isl'acti»ry operation up to ’i'! miles 
with STHi twisted wire; ui> to lit mile.s 
with ;:lii twisted. Hiirh fnlelity s|ieech 
transmission. I'i*rfect for stores, 
shops, homes, and install- 
I ts of radio and television ^/O 
antennas. Order moilel 
SPT-lti2. each 

$17,50 per set of two. 


Brand New, 2,000 Ohm 
“Utah” HEADPHONES 


TyiK‘ H-S. Hi A 20(10 
Ohms impedance. Can- 
vas Web handbun<l. J 
I.one. standard ty|ie 
i’ord. 



P.M. REPLACEMENT SPEAKERS 

AT OUR LOW PRICES 
SPECIAL 2' X 3 




ALNICO 
V 

BEsTto" SPEAKER BUY 

2.15 oz. ALNICO ’’V'*. 


0-330 MILLIAMETER 

Hrand new. Standard 
j” rounil meter in 
aluminum 
c a ti with ^ g Q c 
r a b 1 c a ml ^ | wD 
1*1.55 jiluK. ■ 


P.M 

P.VI 

PM 


PM . 79 . 

" r$l,59 

.$1.59 
.$1.95 

$329 


Sim's "Philolxl 
TELEVISION COURSE" 

( (>t 

TilfM-im*. <70.-. vmi 

via* urovMUJwiMk \ ..ti must 

ktvas’ M 1 . 1 - 
riMtii- a Hiif- 
l-.v . 

sIMVllV 
iiK-inii. 



$950 


"POW’R- 
HAM’R" 

A hiirlily efbeient adaplor tool for drillinif 
into cement, stone, or lirick for iiwtallutions. 
Complete with two hoMers. Price is net less 
drill iind bit. 

1/4 ’ Bit .SO.60 Va" Bit .SI.53 


SOUND-POWERED TELEPHONE 

Thu SOU 11(1-powtM'ed U'lophones 
by the Armed Foicus duiiriLr tlie war 
wui'u specially made to be very erticient, 
but anyone can rig up a sound-powei ed 
telephone .^y.'tem with two pairs of or¬ 
dinary, iruod - (luality, hijih - impedance 
headsets. Ke.^ults are excellent up to 
500 feet. 



WRITE DEPT. 9R-81 TODAY FOR OUR 
FREE MONTHLY '’FTP’ BULLETIN 
Phone Mulberry 2134 


Ilf HOLE SALE 

If RADIO FARTS CO., Inc. 

il T Wl B I p im a r e S 

BALTIMORE I 3 MD. 



th€S0 


Each set of phones should have at 
least 2,000 ohms impedance. Simply 
connect them togethei’, either with two- 
conductor cable or by using a single 
conductor plus a good ground on each 
end. If one .set of phones is .'spoken into, 
the sound will be heard in the other 
pair. 

William E, Johnson, 
Dvtruif, Mkh, 

INSULATING TOOL HANDLES 

I accidentally discovered that viny- 
lite or Genflex plastic tubing swells 
when wet with (J-C .service solvent. 
When the solvent evaporates, the tub¬ 
ing returns to its original >hape and 
size, I use this charactei istic in insulat¬ 
ing the handles of some of my tools. 

Immerse a piece of ' 4 - or 'lu-inch 
tubing in solvent for a few minutes; 
then remove it and slip it over the han¬ 
dles of your pliers, wire cutters, or 
other tools. When the solvent evapo¬ 
rates, the tubing .-brinks, making a 
smooth professional-type insulation for 
the tool. Smaller tubing can be used 
on screwdrivers. 

F. ('ASTKEE, 
Rockford, I!!. 

(At least one manufacturer makes 
tubing especially for this purpose, ap¬ 
plied in exactly this manner.— Editor) 

LP PICKUPS FOR OLD SETS 

Some old receivers using plate de- 
tectoi-s do not have sufficient gain in 
the a.f. section to provide sufficient out¬ 
put from LP pickups. Such .-ets will 
provide enough gain if the detector cir¬ 
cuit is modified as shown in the dia- 


lAST RFCOIL 


gram. The components enclosed in 
broken lines can be added to the cir¬ 
cuit with very little trouble. 

.J. G. Dodd, 
f'hituuio. in. 


Plate Load 
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Silver Mica Button Condensers 
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^18 2-conductor Wire & Drum 

I'-iU itii iiiiiiiiMk llO-Mili .\«‘ llru'-. i-Mrii-iiin Hiiiik- 
n- ih. I'liM ir.'. f«i-l Ilf lULlii't iiiuhiv ulu- vvith 

iuii.;li. WT'allivt ll■'i' 1 ilnl .., i i.innli ii- with 

'i.iiiviy ill inn tm -|miiiIiii« "IH’ Im -ima^v. I.iiiiit«*«l 
Iillahliu .... . $2.39 


BRAND NEW 
METERS 

l»i*Mii .'I*’«h l ;Uil niHvr (nr 
all iiiiiiinii liUDi uiiil 
appilii alloii'. Ill iiM in* 
l.ii-ir m«ni*mi'iii 3*4" <11- 
atiu'ier Hdn,.:e; 2 * 4 * lin.lv, 
liiTM Sinrk nil mi 
iIh-v vs hill* ilirv ta-t. 
N|\-20no 

each 


$1.95 



Iron Core PM and AM 
IP TRANSPORMERS 

ifliiiint tor 11 *-w fon'i 1 m (inn ami it-nlan mint, 
ill i| a.hii'i.thli* iioil i-iiifK liioxlilv Ibuli srlntiviiv .uul 
k.iiii. ihilv 2’.**\1'**,* -•iii.ili-: -IM'lr In:; iiionii'hiu. 

M.S 22 ;n; Jii T* \h‘ H* 'l iaii-toimir 49c i-a. 

M.H-2I131I I'l.'* Kr IK Ti.insr* 5 tmrr 35c <*a. 


INTERCOM TRANSFORMER SET 

On#' i)an<hi)i nii-r to iiiaKh loir** iiiil to uiiil. amiiln 1 
li,i .■illl.'i anil .ilnliUr ontpiit iiiIh**i. Uoih ni tln-M lim- 
lijiit' n.rs a moiiionlaiv JiKllT s-jhImk i.tiitn iiiixli- 
hniii'ii 'vv iti-l) im lt‘.*i 111.111 valu«* nl om* 1 laii'-loi iii«'i 
.iloiu -1 1 'lu'«t- .lit* -rn.ill, -liah in.. ti.n)'foiint‘is. 

only 98c for all THREE UNITS! 


GRILLE CLOTH 

.\t vi*l lu toie dl OUT low Jilir.** Illvlif'l ^ A 

I,n.iliiy. tolilfii loiu* KlilJe I loih. ^l^kll to | , f ^ 
... wiih all •■ahim-t iltFik'iis. Ciii 


ciiiii!* **»()* wivJth. 


per yard 


This Month's Specials! 

T 17 M ii'M tihoiit* aiiil plu«; U'*m 1: ,.viOvl 
0-1 mil null ton* III* rhoki-: HIM MA Hf 
•J*i inmt iiiitTcitly vomliiiser 
-Ml inf Initti'itly mmlin-vT. .. 

Mii'inv xwiiili; IlfXililr is" |i,iil' 

ill drill iMw III .lai k Itiix 

SIM IT Sllilf Swltrli; lilavK iiakflHr kTiuh 


79c 
. 19c 
. 32c 
32e 
.29c 
1 9c 
15c 


ORDER PROM THIS AD! 

.<.nil 2'.*; ill'.It Willi oulcr. I'.iv haldiicc pin- pniia-.,,; 

on ili-liMi'. lift iiaim* nti M |.l-.\im-i n .1 F -ilint 

iii.iilin>: li-t aiitl Jift llr-l rravk al laiv-t, 

III. in i.»*li'» |i.ui., cl.'liiiim* 1 *i'.iiuii*Mt. tnl»i-. in 
SHhl iinlM.*! to iM'k Hr TP. Miniiiuim tmli r $2 ."D. 
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HANDY SOLDERING TOOL 

When rewiring or repairing an elec¬ 
trical circuit, we frequently find that 
the holes in soldering lugs and socket 
terminals are filled with solder. Normal 
procedure for removing the solder is to 
apply heat and probe around the hole 
with an awl, piece of wire, or practi¬ 
cally anything else that happens to be 
handy. In too many instances, the in¬ 



strument selected is not long enough oi’ 
is not shaped correctly for the job at 
hand. The little tool shown was de¬ 
veloped especially for removing excess 
solder, but it is also very handy for 
removing wires that are wrapped 
tightly around a terminal or lug. 

This tool was made from a 6-inch 
length of ^/^-inch steel rod ground or 
filed to a sharp point on each end. The 
points begin to taper about 1 inch from 
the ends. One end of the rod is bent 
until its tip is at a right angle to the 
length of the tool, 

Bex Grossman, 
New Yorh\ Y. 


MODIFYING T-17'S 

Surplus T-17 microphones will re¬ 
produce speech more clearly if addi¬ 
tional small holes are drilled in the cap 
covering the diaphragm. Be sure to re¬ 
move the cover before drilling it to 
avoid damaging the diaphragm. Fur¬ 
ther imi)rovement can be made by care¬ 
fully removing the cloth j)rotective 
cover from the diaphragm and remov¬ 
ing the capacitor connected across the 
mike on the rear. 

L. E. Klingberg, 
hif/lewood, Calif. 


(Talking across the face of the mike 
rather than right into it will improve | 
speech quality, too, and subdue the 
.sounds of breathing usually heard when 
^ close-talking mike is used.—Editor> j 

$3.00 FOR CARTOON IDEAS 

Raemo-ElkctHoNh's i»rints raditi cartoons , 

oveiy month. Readers are invited to con. I 

tribute humorous radio ideas which can I 

be used in cai ttMin form. It is not neces¬ 
sary that you draw u sketch, unless you 
wish. j 

ALL THESE TUBES ARE NEW- 
UNBRANDED-FULLY GUARANTEED 


IRS 

3S4 

6 BA6 

IT4 

6 AH6 

12AU6 

IU4 

6 AU6 

35W4 


291 


WHITE BLANK TUBE CARTONS 

100—SMALL PEANUT. r'xrx2'/8'' •$ .75 

100—LARGE PEANUT, (•■xr',2%" .85 

100—GT TYPE. l'A"xl%,3%". .95 

100—SMALL G. |I/2"x|I/;~x4I/2'' . 1.25 

100—LARGE G. 2''x2"x5“. 1,45 


BROOKS RADIO DIST. CORP. 

80 VESEY ST,. DEFT. A, NEW YORK 7, N, Y. 


JULY. 1949 



EQUIPMENT AND COMPONENTS 


fgr 7V fjrfofmgflig Sn-j fn-fl to J ifp f J * fl 


Eliminate the Variables in Television Installation with 
the Transvision FIELI STRENfiTH METER 

Improve* Insinllalioits! ! Saves >.4 Ihe W'ork! ! 

Has numerous features and advantaees, including—( l I Measures actual picture signal strength 
, . , (2) Permits actual picture signal measurements without the use of a complete television set. 





(3) Antenna orientation can be done exactly 
• • • (4| Measures losses or gain of various 
antenna and lead-in combinations . . . (9) 

Useful for checking receiver re-radiation (local 
oscillator) . . . (6) 12 CHANNEL SELECTOR 
... (7) Amplitudes of interfering signals can 
be checked ... (8) Weighs only 5 lbs. . . . 

(9) Individually calibroted ... (10) Housed 
in attractive metal carrying case ... (11) Initial 
cost of this unit is covered after only 3 or 4 
installations . . . (12) Operates on llOV, 60 
Cycles. AC. 

Model FSM.l, complete with tubes Net S7f.50 J Model SO 


★★★★★★★★★★★★★★★********** 
TRANSVISION ALL-CHANNEL 
TELEVISION BOOSTER 

CONTiyi OVS TVMNC 
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★ 
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TRANSVISION 
TELEVISION and FM 
SWEEP SIGNAL GENERATOR 

Complete frequency coverage from 0-227 MC 
with no band switching . . . Sweep width 
from 0*12 MC completely variable. . , . Ac. 
curately calibrated built-in marker generator. 

Net S79.50 

★ *★★★★★★★★★★★★*♦**-►*♦**** 
TRANSVIS^ON IS NOW 
EXCLUSIVE DISTRIBUTOR OF 

DU MONT TV/FM 
INPUTUNER 


Model B-1.List S32.50 ★ Model IT-1, with tubes.List 559.95 


All Tronsvision Prices ore foir troded: subject to chonge without notice. 

Prices 5% higher west of the Mississippi. 

transvision, INC. Dept. KE. NEW ROCHELLE, N.Y. 


Please ship the following Transvision Products THROUGH YOUR NEARE5T 

LOCAL OUTLET ^ 


* enclosing 10^ DEPOSIT in the amount of balance COD 

( ) I want to get into the Television Business. 5ENO ME DETAILS OF YOUR DEALER PLAN. 


Name 

(please print) 


City and Zone 


Address 


St.hte 
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Try This One 


PROBE SHOOTS AROUND 
CORNERS 

After wearing out my temper trying 
to touch with standard test probes va¬ 
rious parts in a jammed-full receiver 
chassis, I removed the phonograph 
needles from the probes and substituted 
2 -inch lengths of No. 16 enameled wire. 
The ends, scraped clean, will contact 
any component in the receiver when 
the wire is bent to the correct shape, j 
Where high voltages are present, the 
same scheme can be used, but the wire 
should be covered with spaghetti. 

G. P. Brunton, 
Khigsion, Out, 

SPEAKER CONE REPAIRS 

To repair a tear in a speaker cone, 
apply a small amount of household ce¬ 
ment to the edges of the tear, bring the 
torn edges together carefully, then ap¬ 
ply a cigarette paper over the tear on 
the back of the cone. When the cement 
has dried, the paper may be torn off, 
thus leaving a neat repair. Because 
this method adds a minimum of extra 
material to the cone, the fidelity of the 
speaker is not affected appreciably. 

K. R- Knuwton, 
Toi'OiitOy Dili. 

SCOPE TEST LEAD 

A 36-inch length of co-axial antenna 
lead-in of the type used on automobile 
radios has four advantages as an oscil¬ 
loscope test lead: (1) The shield pre¬ 
vents the hot lead from picking up i 
stray a.c. and unwanted signals. (2) It 
I is a low-capacitance cable, thus reduc¬ 
ing losses when testing FM and TV 
circuits. (3) Some cables are fitted 
with phone tips that fit the jacks in 
combination alligator clips, thus pro¬ 
viding a temporary connection that 
leaves the hands free for making ad¬ 
justments on the circuit under test. 
(41 The 36-inch leads are just the 
right length for most ordinary servic¬ 
ing needs. 

I Norman H. Kent, 

Moose JiiH\ Sask. 

TESTING VOLTAGE DIVIDERS 

When checking a power supply which 
has a tapped bleeder, it is not neces¬ 
sary to check the voltage on all the 
taps. This is possible because the volt¬ 
age drop at any tap on the bleeder is 
determined by the current drawn by 
the load through the various taps and 
by the bleeder current. This method is 
not a sure-fire check for resistors with 
adjustable taps since one or more of 
the taps not tested may be out of ad¬ 
justment. 

Charles Erwi.n Cohn, 

Chicago, ///. 

(This method of checking will not 
work in all cases. If one section of the 
bleeder—the bottom end, for example— 
is much smaller than the whole, then 
it is possible for the small section to 
short without altering the other values 
more than 5 or Errors of this 

magnitude are usually discounted in 
, radio servicing.— Editor) 


TELEVISION PARTS!! 

Ogr new catalog lists hundreds of new 
television items; sets, ports and accesso¬ 
ries of unbelievably low prices. Write 
I today—it’s tree I 

TELEVISION TRANSFORMER 

I Pri. 115 Volts 60 Cycles Sec. 2500 Volts @ 
2 ma.: 6.3 Volts @ .6A.: 2.5 Volts @ I.75A 
I Smoll size—brand new PRICE $3,85 

MODEL NFRD—RADIO NOISE 
FILTER 

if it doesn't work, send it bock!! 

[ We absolutely guarantee that our Model 
I NFRD will eliminate all line noises when 
I properly connected to radios, television 
I sets, short wove sets, motors, electric 
shavers, refrigerators, vibrators, oil burn* 
ers, transmitters, and all other sources of 
interference. This unit will carry up to 12 
amperes or d/4 KW of power and may be 
used right at the source of interference or 
I at the radio. 

I Small size only 3”x I 
I Very low price only EACH 


$ 1.95 


Pre>Aligned TELEVISION KIT 

j Similor to Famous RCA 630TS and 830TS 
Circuits. Complete 12 Channel Tuning. 
30 RCA Tubes, including rectifiers and 
Video. New, improved daylight viewing. 
Built-in power for picture tubes, up to 16 
inches. PM speaker with Choke (Better 
I tone and volume—no hum). Special 
I mounting bracket for 16” tube available. 

Simplified step-by-step instructions. 6 Full 
I scale lithographed blueprints. All hard* 
I ware and wire supplied. Exceptional tong 
I Range reception. All components mounted 
to chassis. 

$168.50 

less PICTUR E TUBE 

—TV cabinet to match $42.50 

—Bracket to mount 12” tube .75 
—Bracket to mount 15" or 16” 
tube 3.00 


DUAL SPEED A.C.-D.C. 
PORTABLE RECORD PLAYERS 

I Manufactured for U.S. Government. Used. 

I but folly reconditioned. Dual-speed type. 

33i and 78 r.p.m. with fully adjustable 
I Speed control. Will operate on 110 v. A.C. 

or D.C. Cabinets are solidly constructed 
I for portable use and are leatherette cov- 
I ered. Complete with dynamic speaker, 
1 built-in pickup, and amplifier. Ready to 
play. Price ridiculously low, at only $16.95 

INTERCOMMUNICATION SYSTEM 

A low priced system for executives, profes- 
I sionals or home use. Consists of a master 
station and one remote. Simple to oper 
1 ate, simple installation. Neat, rugged, 
beautifully finished wood cabiner, will fit 
anywhere. Complete with tubes—ready to 
operate. Ideal for use , ac 

as Radio Baby Nurse. Price $10,95 


SPECIAL/ SPECIAL/ 

Mammoth assortment of radio and elec¬ 
tronic parts, not less than TEN POUNDS 
of such items as transformers, chokes, con¬ 
densers, resistors, switches, coils, wire, 
hardware, etc. A superbuy for experi 
1 menters, servicemen, and ama- ri nr 
I teurs for only. 

Satisfaction guaranteed on ail merchandise. 

All prices F.O.B. New York City 
WRITE FOR FREE CATALOGUE T7 

[RADIO DEALERS SUPPLY CO 

154 Greenwich St. New York 6, N. Y. 



SERVICE UNIT 

TELEVISION ond FM rodio present un limited 
opportunity for service PROFIT . , . Your 
profits ond service require the best equip¬ 
ment . . . SER-V.IUX. 

Custom built instruments ovvil* 
oble for oil types of service ... tr, 
unit cors be supplied with blonk 

ponel. Write for bulletin D 

SERVELUX 

manufacturing CO. 

39lh ond Buchonon A»*. 
GRAND RAPIDS MICH. 


WAR SURPLUS AAROAIHS 


GIGANTIC MAIL SALE! 

• ELECTRONICS • RADIO 

• ELECTRICAL APPARATUS 

Sole ends midnight July 31st 

Amoxing volues. Opportunitv for home 
experlmer^ters, loborotories, schools, 
etc., to get fine new, or new condition 
guaranteed equipment at fraction ot 
original cost. We poy freight or post* 
oge. Typicol items ore listed below. 

Sale Price 

e 3000*wa1t. ll5*vo1t. C0*c Power Plants W9!).50 

e Wheatstone Bridges (0 to M. HO ohms.) 59.50 

e Weston Air Port Photo*Light Control 
Units 

e Weston Model 689*IF Industrial Ohm- 
meter and case 

e W.E. Desk or Wall C.B. Telephones 
and ringer (complete) 

• RCA (5". 3 ■ and 2 ) Cathode Ray 
Tubes 

• RCA Light, burglar alarm kit. Consists 
ot rectifier, photo cell, thyratron. relay, 
sockets, etc. 

• Drill press 31" polishing—grinding 
shaft and stone 

• Burglar Alarm Units—Protect home 
and business 

• High Pressure Steel Bottles (I8U0 lb.) 

• Chromalux Heating Elements (20-— 

800* W) 

« Selsyn Motors—Cost Gov't. $90—HO V 

—60-C. Pair 4.99 

• OeLuxe. Outstanding Electrical* Radio 

Home Lab Kit—80 pieces 6.7? 

• Carbon Pile Regulator. Dozens ot uses -99 

• Miniature Multi-Station letephone. 

Fine for olflee^residence inter-comm. 

Secret Line. A lour star value. Pair 7.89 

Order from od or send cord for bar¬ 
gain laboratory, experimenter and 
omoteur catalog. Sotisfoction guar* 
onteed. Our reference—Notionol Bonk 
, of Commerce. 


29.90 

I2.9U 


0.99 

3.55 


4.49 

1.29 

6.99 

5.69 

2 19 


LiCO iMeiHECItiMO CO. 


■flOX 


LINCOLN, NEBRASKA 


RADIO.ELEClkONICS for 





































Alisccllaiiy 


71 


WITH THE ASSOCIATIONS 

T he annual meeting of the Empire 
State Federation of Electronic Tech¬ 
nicians Associations (ESFETA) was 
held in Binghamton, N. Y., on April 24. 
Delegates from Rochester, Endicott, 
Corning, Ithaca, Binghamton, Pough¬ 
keepsie, New York City, and Long Is* 
land (East Williston) were present. 
There were also many visitors, chiefly 
from Rochester ami Binghamton, though 
at least one—Richard Devaney, of the 
Philadelphia Radio Servicemen’s Asso¬ 
ciation—came from another state. 

Two draft constitutions were dis- 
cu.ssed, and the Constitutional Commit¬ 
tee was instructed to combine their best 
points and present the result to a fu¬ 
ture meeting of the Federation. 

New officers elected for 1949 are: 
Max Leibowitz (As.sociate<l Radio-Tele¬ 
vision Servicemen of New York City), 
president; Margaret Snyder (Radio 
Technicians Guild, Rochester), vice- 
president; Wayne Shaw (Radio Serv¬ 
icemen’s Association of Binghamton), 
secretary; Ben de Young (Central New 
York Ra<iio Technicians Guild), treas¬ 
urer; and A. J. Blakely (Corning Radio 
Television Servicemen’s Association), 
Sergeant-at-Arms. Mr. Shaw and Mr. 
Young were re-electe<l to posts they had 
held since the organization of the Fed¬ 
eration last year. T, Lawrence Raymo, 
1948 president of the Federation, was 
renominated for the office, but declined. 

A tentative program of educational 
meetings was read by Sam Marshall, 
program director of the Federation. It 
would provide for a series of 12 meet¬ 
ings in each of three areas (north, 
central, and south) into which the state 
would be divided for the purpose of the 
meetings. The program was accepted 
and liaison committees* elected to ex¬ 
pedite it. 

The Radio-Television Servicemen’s 
Association of Corning, N. Y., has held 
several informal meetings, A. J. Blake¬ 
ly told the annual meeting of ESFETA. 
It is at present engaged in drawing up 
a set of by-laws as a help to formal 
organization. 

A. J. Blakely and Warren Fribley 
were elected delegates to the ESFETA 
meeting and were instructed to submit 
the organization’s name as an applicant 
for membership in the State Federation. ’ 
The Long Island Chapter of the old 
Radio Servicemen’s A.ssociation of Amer¬ 
ica, reorganized after a long period of 
inactivity, sent John A. Wheaton as 
representative to the annual meeting of 
ESFETA. It was agreed to base fur¬ 
ther activity on the report from that 
meeting, and to hold further meetings 
on the last Wednesday of every month. 

The Endicott (New York) Radio and 
Television Association reports that 17 
of the 18 radio technicians in the area 
have joined the organization. President 
is Richard Wheel, and secretary is 
Richard Newcomb. Meetings are being 
held on the second ami fourth Wednes¬ 
days of every month. Kenneth Bren- 
nerman and Dick Newcomb are the 
delegates to ESFETA, 

{Continued on following page) 


4 ALL-METAL KITS 


meet every service need 


Streamline your shop and sharpen 
your service with these attractive IRC 
All-Metal Kits and Cabinets. 

New All-Metal Resist-O-Kit is the lat¬ 
est addition to IRC’s family of popular 
METAL kits. Small, flat size makes 
it ideal for service calls. Choice of 2 
assortments—45 half watt, or 30 one 
watt resistors in popular ranges. 

IRC Resist-O-Cabinets are again avail¬ 
able in heavy-gauge metal. Large and 
sturdy, these Ali-Melttl cabinets are 
supplied in 3 asBortments—83 oneu^ 
watt, 100 half watt, or a combination^ 
assortment af 92 half, one and tjvo 
watt iiEulfltod resistors and new close 
tolerance PRECISTORS—all carefully 
sfelected ranges. Four "non-spill” 
drawers and 28 compartments. 

AU-MeM IRC Volume Control Cab- 
. anet is a long time favorite in modern 
.aervice shope. Stock of 18 Interchange- 
^^^abio Fixed Shaft Controls plus switches 
-and shafts handles over 95% 

of all listings in the Industry Red Book. 

20 compartments and 3 handy drawers. 

For all of your daily resistor require¬ 
ments (from watts to heavy duty 
power wire wounds) IRC offers the 
All-Metal Basic Kit. Wide variety of 
selected values makes this your basic 
resistor stock. International Resistance 
Co., 401 N. Broad St., Phila. 8, Pa. 

In Canada: International Resistance 
Co., Ltd., Toronto, Licensee. 


INTERNATIONAL RESISTANCE CO. 
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NEW RE$l$T-0-KIT 

flot, oll-melol x 3%** x 
6^" Vi ond 1 wott assortments. 



All-METAl 
RESIST-O-CABINET 

choice of 3 resistor ossortmeAts» 
4 drowers, 28 comportments. 



VOLUME CONTROL CABINH 

oll-metol, handles 95 % of 
oil listings in Industry Red Book. 



ALL-METAL BASK KIT 


bosic resistor stock, ideol for 
new service shops. 




KC AU'METAl KITS ARE 
FURMSHEO AT NO EXTRA 
CHAR6E—TOO PAY ONLY 
THE RE6UIAI PRICE OP 
THE MERCHANDISE. 



I Sobsb'tu*'®'’ 

srX*"*" 

tn leOtO 

‘ to px''""*' 

» ob.ot.‘C-" 

. oow 


S-S-S HOM — lit 

N^IAA fill ri*iV cjA sh? pml,, 

TOO bf -ivluDblr ^nfornigHiitei. 








A^nilnUt Prom nil iN-nrihfig ladia popls end 
equipmi-nl- ditlribulars «r direcllf irofn fulorY 
al- 4dld p^r d»p^. 


PRECIJPON' APWfitlAtOS COmPAHtf tm. * 43^17 Hnracd ^nrdiviq Blvd^, [Imliijril 4, N. V. 


JULY. 1949 
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SUPPIY 


OZ4’s 

(No Limit) 

Fresh RK and RCA. 
Standard commercial 
grade, not JAN’s. 

BUY 12 58< 

get 1 free , * c h 


EGG CRATE OF 100 ^49®® 



VIBRATORS 

MALLORY universal standard 
4 prong, non-syn- Cl O Q 
chronous. Can size ^ I ^ • 

BUY 12 gel I (ree 

EGG CRATE $10000 

oftOO ■''' — 



JB E I JB I RADIART 363U1 

(discorrtinued model) 
3 section 

63" top cowl, universal 
mount, 48" lead. Former 
list $6,75, 


$241 


EACH 
BUY 10 get 1 free 

$215®° per 100 



GENERATOR CONDENSERS 

8y one of the big 3 

ICf .5 mfd 200 
e’aCH VDC, «'l.ad 

BUY 12 get one free $12.00 pet 100 



ORDER INSTRUCTIONS 

Minimum orderS2.00. 25% deposit 
with order required for all C.O.D. ship¬ 
ments. Be sure to include sufficient post¬ 
age—excess will be refunded. Orders 
received without postoge will be 
shipped express collect. All prices 
F.O.B. Detroit. 




DtmaiKi Thii 
S*o/ of Quality 


DON’T WAIT-ORDER TODAY 


GOVERNMENT SURPLUS! 
WORLD'S LOWEST PRICf 






COMES COMPlfTf W/TH 

4 CD&ERTON 
FLASH TUBES 
& REFLECTORS 

EASY TO 
CONVERT INTO 
A 2-WAY PHOTO 
FLASH UNIT 
OPERATES ON llOV. AC & 12V. BATTERY 
Brand new at a fraction of original cost. Contains 
finest component parts available. All necessary 
parts and complete instructions inc luded. After 
conversion, works on llOV AC or 
12V battery by a Hick of a switch. 

Immediate delivery on all mail orders 
CINEX. INC., US W. Uth Si., M. Y. 19, N. Y., Otpt. riE7 




R. S. E. 3 inch I 

TELEVISION SCOPE 

Features: 

WIDE BAND VER¬ 
TICAL RESPONSE 
FLAT TO 750kc 
DOWN 3db 
AT Ime 

VOLTAGE GAIN 
OF 20 AT 5me AR-3 

The R.S.E., AR-3 Scope has been built by 
Ross Armstrong tO Our rigid specifications. It s 
a complete unit that embodies standard hori¬ 
zontal amplifier and sweep circuits with 
normal sensitivity. 

It*s different because of the extreme vertical 
amplifier response. Check the featured 
specifications against others. For TV use wide 
band response if necessary. 

The Case is 8" high x 5" wide x 14 long, 
attractively finished in “hammered " Opal¬ 
escent blue enamel. Operoies on price 
standard 110 volts—60 cycles 
— 40 watts. Tubes, 3BPI—6 aC7 S il 
-65J7--6X5-5Y3-884. In- 
structions included. Complele 
specifications upon request. Sotis- F. O. B. 
faction or your money back. DETROIT 


PUSHBACK 

WIRE 


CD 


BELOW MILL PRICES! 

2,000,000 feet — tinned copper — oil 1st doss, 
double cotton serve, waxed finish. 

Available solid or stranded 
22 gauge (6 colors) per 1000 $3.98 
20 gauge (6 colors) per 1000 $4.98 
18 gauge (brown) per 1000 $6.49 

K AKIA 


KHl/IL/ SUPPLY & 

ENGINEERING CO., Inc. 

85 SflDfN AVf. DETROIT 1, MICH. 


TELEVISION RECEIVER—$1.00 

I oinplete InstrtirtIons tor biilldlnR your own u lcrlslou 
tec-eiver. 16 pages—n’llT* of pictures, pictorial dix- 
L'laiii vlxillh’il schematics, complete sclietiiailc 

filiiKram & chassis layout. Also booklet of alignment 
ins-tructloiiF. voltage A tetlsrance table.«i and lioiible 
shooting lilnts. All for $1.00. 

CEKTiriKD TKLEVISION LABORATORIES 
Dept. C. .'>.»07-l3fh Ave.. Brnuklyn If*. N. V. 


WANTED 

The following oM L. l.t'o. ahparatii* 

E.I.t’o. rixed coiuletiMT tin wouJeii boi, vviili 3 bind 
ing posit) 

E.I.t’o. 17-silde plate. Variable condenser (willi 
wocHleii flame) 

E l.t'o. Ilotaiy potentiometer (In black molded case) 
K l.t'o. Plastic radio fixed condenser .0165 mf twllh 
*2 binding |K>tlsl 

K.I.Co. diiuhlc-slide tuner with black nioldeil ends 
.Ml above weie made between 11105 Ac 1010 
Please communicate with 

H. GERNSBACK 

25 West Broadway, New York 7, N. Y. 


AliscellaiiY 


First activity of the organization was 
a meeting at International Business 
Machines Co. on April 3 to hear a talk 
' by C. W. Torsch of General Electric 
Co. Mr. Toisch discussed the elfective- 
ness of television r.f. stages. 

An FM clinic was held by the Green 
Hay Servicements Association, Green 
Bay, Wis., last April, reports secretary 
I H, L. Haskins, The clinic was an all¬ 
day alTair sponsored by two local FM 
stations, WJPG and WTAQ, Equip¬ 
ment was furnished by leading manu¬ 
facturers and local parts distributors; 
alignment demonstrations were held. 
The Association, in existence for about 
three yea is, holds meetings on the tirst 
Tuesday of each month, with lectures 
I given by visitors from manutactmers 
and service data publishei’s, Meim>er- 
ship numbers 85, almost all of whom 
attend the meetings regularly. 

A joint smoker was held on April 20 
))y the Lackawanna Radio Technicians 
Association (Pennsylvania) and a group 
' of Luzerne technicians- Committeemen 
were Austin Renville, My land Krupa, 
Wilbur Treet, and Marino Ruggiere of 
Luzerne and Ernest Ludwig, Merrill 
Greene. Ferdinand Yax, Howaid Greene, 
and Leon J. Helk of the Lackawanna 
group. .Y program of entertainment 
was presented. 


3aabio Cljirtp-JfiUc pears Uao 

3)n €VernsbatU i)ublita!ion« 



HUGO GERNSBACK 



Founder 


I 

Mad«rn EltcUUf 

..1908 

i 

Electrical Experlmentar 

. 1913 

. 1 i 

Ridin New$ . 

. 1919 


Science 4 Invantlon 

1920 


Television 

. 1927 


Radio Cratt . - 

. . 1929 


Shaft-Wave Craft.. . 

. 1930 


Television News 

1931 

1 

Wireless Association of Amarica 

1908 


some of th« larotr lltir.irles <n the cnunlry still hav* 
rmnes of ELbCTRICAL EXPERIMEMER on flU l«r 
inirresleif readers. 

JULY 1915 ELECTRICAL 
EXPERIMENTER 

How to Build a Photophone, by Homer 
Vanderbilt 

New Arc Radio Sets for Ships 

New .Arc for Radio Telephony 

.4 Wiieless Lecture Set 

The Microphonic liadio Amplifone 

New U. S. Radio Receiving Set 

New Wireless Code Teacher 

The Goldschmidt Tone Wheel Detector 

Blowing Up a Toy Boat hy Wiieless 

Vacation \V ire less Receiving Set 

A Rotary Tuning Coil Slider 

The Potato Detector 

Mercury Turbine Interrupter 

Water Sending Condenser 

New Pliotron Vacuum Tube 

Television juke boxes were introduced 
hy the Solotone Corp., Los Angeles. 
Made by Hallicrafters Co., Chicago, the 
device offers six minutes of television 
or AM programming or phonograph 
music for a nickel. Small coin boxes 
distributed about the restaurant or 
tavern allow patrons to choose one of 
' 10 records, four AM stations or four 
TV stations. 


RADIO-ELECTRONICS for 














































Tecliliotes 


COMBINATION TUBE TESTER 

SET TESTER and CONDENSER TESTER 
— MODEL 802NA _ 


Tube Tester hos speedy leakaqe-shorf tests be¬ 
tween oil elements. SePurote noise test for tubes 
thot otherwise test “good.” Lorge scole 4'/?" 
meter protected ogoinst burn out by speclol 
meter fuse for both mu tltester ond tube tester. 
Complete unit olso pro*ected by seporote fuse 
Tests new ond old types of tubes os well os 
bollost tubes. 

RANGES 

DC Voltmeter: O-IO-SO-SOO-iOOO ot 1000 Ohms per 
Volt 

AC Voltmeter: O-IO SO SOMOOO. 

DC ^illiommeter: 0-l-(0 lOO-lOOO 
DC i^-'nmeter: O-IO Amperes 
Ohmmeter: 0-500-5000 ohms O-O.I-MO Meg. Low 
center scole. 

pB Meter: 8 to -f-55 dec bels in four ronqes 
Four range output meter: Some os AC volts 

Model ro2NA—supplied in hondsome hordwood 
cose, with speciol compartment for smoll tools 
test leods (Included) 

Size: 123/4" X 12" x S'A". Weight: IM/y lbs. 

Complete with self-con-omed — ^ 
botteries. reody to operate ^ 


Dealer Net Price 


RADIO crrv PRODUCTS COL, me. 


.... FARNSWORTH GK140-44 CHASSIS 
j Intermittent reception and poor se¬ 
lectivity on FM are caused by poor 
I ground connections between the FM 
front-end subassembly and the tuning 
capacitor, and between the tuning ca¬ 
pacitor and chassis. Add at least three 
flexible bonding straps between the 
front of the capacitor and chassis and 
three more between the rear of the 
capacitor and the FM front-end sub- 
assembly. Replace the grounding braids 
on the drum rotor with heavier ones. 
Clean and increase tension on capaci¬ 
tor rotor wipers; tighten end bearings. 

Complete realignment is necessary 
because many of these sets left the 
factory improperly aligned. If i.f. align- I 
ment screws stick, do not force them; * 
they break easily. Loosen them with 
coil-dope thinner applied with a medi¬ 
cine dropper. ^ 

H. M. Harvey, 
Westfield, A^ .7. 

.... WESTINGHOUSE H-202 and H-204 

An error in the manufacturer's dia¬ 
gram of these models shows C12 and 
R17 in series between the AM antenna 
terminal and the top of L17. R17 should 
connect to the bottom of LI7, rather 
than to the top of LI 7 as shown. 
WestiughoKse Sa vice luformotiou No. 1 


.... PHILCO 48-2500 ^ 

High-voltage failure in this and other I 
{ teceiveis using IB;] rectifiers can often 
traced to poorly soldered connec- 
SiP*™*****®"®BBl®***®®® tions on the filament pins. These con¬ 
nect i( ms make contact when cold and 
open intermittently when hot. I solve i 
this problem by filing a notch in the 
side of the filament pins of all lB.3's so 
the filament leads are exposed. I then I 
npl)Iy a non-corrosive soldering paste ! 
and fill the holes with solder. > 

Clarente B. .Jonos, I 
Cleveland, Ohio 1 


RADIONIC 


MAONAVOX SPEAXEB ir PM. 8 

ohm voice coll. Will handle 15Cil VA 
^ walla. Rare value* . 

^ MAONAVOX SPEAKER rPM.aiOE. 

K. slug. 6-8 ohm voice cotl. Remark- C ^ 1 C 
able fidelity. Genuine barkaml ^ 

^ TRANSFORMER RCA model. 720 VCT 

160 ma.. 6.3 VCT -j' 4 amps _ 

W 5 V (« 3 amps. Shell type, uni-CO QC 
T versal mounting. Shpg. \vt.: 7 lbs ^ ^ 

^ FZI.TERCKOXE 4.5 Hy. 200mB.Open 

framemounting.RCA model.Com-^4 E K 
panlon piece to above transformer. 

TUBES Standard brands up to 80*’^ off. Send for 
list.TERMS: de-^inrtthorder balanceCOD 


RADIONIC 


TrtbaM Theater Entrance 
170L Naaaaa Street □ New York 7, N. Y, 
worth 2-0421 :: Open dallf 9 to 6—Saturday 9-5 




.... ZENITH 6-S256 

Severe distortion in this and similar 
models can be caused by a leaky capaci¬ 
tor at the output of the filter. If this 
capacitor is leak.v, the current through 
it passes through the biasing resistors 
thus developing excess bias voltage on 
the audio tubes. 

Osborne E. Porter, 
ir. Somerville, Mass, 

.... ZENITH TV CHASSIS 28F20 
I Receivers using chassis 28F20,-21,-22 
I produce a round picture hy increasing 
the vertical size. This distorts the pic¬ 
ture, particularly if the width control 
will not fill the whole screen when set 
at maxinnini—a common fault in these 
chapis. Connect a .05- to .l5-pf ca¬ 
pacitor across the width control. This 
allows plenty of control over the hori¬ 
zontal size. The width control can be 
advanced until the picture is linear, 
however, this will cut off its sides. This 
alteration improves the aspect ratio 
hut does not compensate for the round 
mask. 

John W. Turner, 
XvwarJ:, N. ./. 


DON’T 


TURN THIS 
PAGE UNTIL 

YOU SEE THESE RED HOT 
SPECIALS! THEN COMPARE 

HIGH 
FIDELITY 


FM/AM CUSTOM CHASSIS 

12" long, lOV^" deep, 7" high 
Complete with 12" Speaker A Dipole 13 Tubes 
includes 2-6V6 PP for Power Output, driven by 
a balanced Phase Inverter circuit consisting of 
a poir of 6AT5's.—Phono Input & Selector Switch. 
FM Coverage 8.8 MC~I08MC. AM/540KC. 1700 
?? ^3db dawn). 105- 

125 Volts A.C. Underwriters aa . pa 

^pproved Reg, List $169.00. 


L.I5I 4IOT.UV. 

Write for full Specs. ONLY 


' Complete 


Here'S a Real 
Summer Special 
3-WAY PORTABLE 

M not a kit 

Inn ifM'ii.iv 

tini>h.Ml I-..,. 

Qunliiv I’loii- 

lets 

Batteries '>'< llii-'jjd 
V. X( in i.ti I 
iMKcrx .4 ... 

-fl.’iiniiii I- 

Ahino r» ( ....k 

• i'nil J-li^x. lla iviy. Tulal u.mkIh i’.i ■. u.^ 

I \ 4-' , \ *.i .j-. M,muy Uack uai.mli-.'. " 

Kit or BniliTios Cl Qli 
foraiMve 


Here’s a 

S ^SAr/MA t A»y/ 

S). 


45 RPM & COLUMBIA 
ATTACHMENT 

Now ploy both 
these new records 
with this low priced. 

Dual speed attach* 
ment. 7 Gram Crys¬ 
tal Pickup complete 
with Permanen 
Needle. 

110 Volts 
A.C. 


.S^4.95 


Lots of 3 

$13.95 


PORTABLE - — 

PHONOQRAPH UIVSS 

KIT-BOHTPLCTE " " 


We were swamped last 
month when we ran this 
special—Best Buy Any¬ 
where—complete, nothing 
else to buy. 2 Watt Amp- 
Iffier — 5" PM Speaker — 
Complete Instructions. 

Factory wired 
and tested. 


$13.95 

Lois of 3 $12.95 


25% Deposit—8alonce C.O.D. 

SALCO ELECTRONIC 
DIST. 

Box 96 Station W, Brooklyn 11, N. Y. 
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Look at the Features'. 

New heovy duty selenium rectifiers 
Eight power top odi'ustmenls, 

I to 20 omperes ot 6 volts continuous 
dufy 

Lfss thon 3*/« A.C. ripple or hum 
D^-mped volt and ommetors (no wFg. 
gling) Voltmeter 3% occurocy 
Heovy duty top switch 
The RIGHT price 
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WRITE TODAY FOR COMPLETE DETAILS 


ELECTRO PRODUCTS LABORATORIES. INC. 

Pioneer Monu/ocfurers of Baffery Eliminators 

54? W. Randolph St. Chicago 4. III. 


WHERE RADIOMEN MEET, EAT and SLEEP 




.-lllonlic City's Hotel of Distinction 


T^e Ideol Hotel for Rest and Relaxation • 
Beautiful Raoms • Salt Water Baths • Glass 
’'dosed Sun Porches • Open Sun Decks 
OTcp • Delightful Cuisine • Garage on 
premises. • Moderate Rate Schedule. 

Exclusive Pennsylvania Ave, and Boardwalk 


Be FIRST! 

with .he 16" GLASS TUBE 
by ZETKA 

famous for Quality and Dependability 

★ Long lije . 

★ Flat face ^ available NOW! 

★ Ion trap 

write: ZETKA TELEVISION TUBES, INC. 

131 Getty Ave., Clifton, N. J. or phone: PAssaic 2-9095 


. . . . EMERSON Model 540A 

Strong oscillations were traced to the 
i.f. amplifier. This set uses miniature 
tubes. The sockets have metal center 
inserts grounded through a brass strip 
to the socket mounting rivet, A short 
piece of stranded wire soldered between 
the center insert and ground cleared up 
the trouble, 

RAYM(;Nn H. Leeson, 
Anhnnij X. T. 

, . , . PHILCO 49d075 

Trouble in the sweep or sync cir¬ 
cuits of this and similar models has, in 
several instances, been traced to broken 
leads on the .5-uf, 200-volt capacitor 
between the plate of the 5V4-G damper 
tube and the horizontal deflection coils, 
Ueplace this capacitor with one of 
equal rating and heavier leads, 

Do.v Tsuiuu, 

I.os Anf/elcfi, Cnlil\ 

HUM IN A,C,-D.C, SETS 
When hum gets louder as the volume 
control is turned down, look for a short¬ 
ed power amplifier tube. The .>;hort will 
not show up on a tester unless the tube 
is left in the te.ster long enough for the 
elements to expand. 

Peter Bedrosian, 

.V e tv b nr If port, Mn xs. 

RCA 630TS etc. 

When microphonics in the front end 
of the fi.JOTS—and other sets with the 
same tuner—cannot be cured by replac¬ 
ing the fiJO’s, the trouble may be 
caused by the 4.7-iipf capacitor.< that 
cross each other under the oscillator 
socket. Try cementing these capacitoi s 
togethei* with a few drops of polysty¬ 
rene cement. 

Edward T, PIattrup, 
Sant It C(tfit\ 


.... HALLICRAFTERS S-SS, 56 

Excessive warmup drift on FM, suf¬ 
ficient to caiLse the a.f.c. to lose control 
of a signal, can be cured easily, 

1 Remove the FM oscillator mica trim- 
f mer built in the top of the front section 
of the ganged tuning capacitor. Replace 
I with a ceramic trimmer (5-:50 ppi) 
having an X750 negative temperature 
coefiicient. Locate the new trimmer at 
the boffont of the gang capacitor (but 
I above the chassis deck) adjacent to the 
6J6. Re-check oscillator alignment on 
FM, 

H. M. Harvey. 
Wvstfield, X- 


] , . . . OLD PORTABLE SETS 

A number of the older battery port- 
I able receivers use A-batteries with 
binding posts. The filament leads were 
1 seldom polarized. If the batteries are 
inserted incorrectly, distortion will 1^ 

I noted at high volume levels. This 
j happens because the A-batteries are 
' also used for bias, and the positive 
I bias causes distortion. Correct this 
trouble by reversing the battery con¬ 
nections. 

' Joseph Forth, 

Washington, D. C. 

RADIO-ELECTRONICS for 
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J. SiitiMM'lanil has been appointed 
jrencral manuKei' OJ tlje Electronics 
Division of Siflvaaio Elect tic Erodiicfs, 
Inc. Sutherland joined the Sylvania 
staff at Salem. Mass., in April 1941, as 
accountintf supervisor; from 1944 until 
his api)ointment as (omptroller of the 
^Electronics Division at lloston in 1947, 
lie served as assistant mana<>er of in¬ 
ternal auditing for the Sylvania cor¬ 
poration. 



For The Best in Tape Retarders 
Leak Far The Tm TRAX" Label 






Itichai’d 15. has been ajipointed 

comptroller ol the Electronics Division 
of Sylvania Electric /bWnc/.s*. Inc., it 
was announced by J. J. Sutherland, 
general manager of that division. He 
joined tlie statf of the director of manu¬ 
facturing of Sylvania Electric in 194(> 
ami in the following year became man- 
agei* of production planning and pur¬ 
chasing at the Electronics Plant in 
Boston. 




AMPLIFIER CORP. of AMERICA 

N*« Yorfc.N.Y. 



Kvereii (^itlieri has been promoted to the 
position of vice-iiresident foi- engineer¬ 
ing at had to Ercifnency Lahoratoties, 
luc., Boontoii, X. .1. With RFL as spe¬ 
cial projects engineer since 1945, Gil- 
bei't was previously employed by Gen¬ 
eral Electric Contffattii as a member of 
a development group on the Manhattan 
Project. His accomplishments at KFL 
include the development of a new elec¬ 
tronic metal detector for industrial 
processing lines. Gilbert graduated 
fi*om the University of Colorado in 1942 
in electrical engineering. He is 28 years 




r 

with a H.S. degree 
old. 


twin-trax 

4-HOUR PLAY TWIN-TRAX STANDARD 

This label identiRes the origtnof ond only TWIN-TRaX Recorder, 
manufactured eKclusively by Amplifier Corp. of America. It is your 
assurance that the recorder bearing this label has the professional 
specifications that have made TWiN-TRAX the "choice of engineers 
everywhere." 

TWIN-TRAX was the first commercially available two-channel tape 
recorder. Imitators have announced two-channel recorders with similar 
names and similar external appearances. But it's the performance that 
Counts, not the appearance. And the performance of TWIN-TRAX re¬ 
corders connof be duplicated. Our leadership in the tape recording 
field has been undisputed since we designed the first magnetic record¬ 
ing amplifier in 1936, 

Remember, imitative Twin-Track or Two-TraCk docs not mean TW/N- 
TRAX, because TWIN-TRAX is the registered trade mark of the 
best in tape recorders, made exclusively by Amplifier Corp. of America. 
Send today for literature on the exclusive TWIN-TRAX lirje, ond dis¬ 
cover why TW/N-TRAX is the recorder engineers ore buying. 
’Registered Trade Mark. 


Amplifier Corf, of America 


398-10 Broadway 


New York 13, N. Y. 


★ ★★ SPECIALS ★★★ 


For Your Mabifa Rigi 

m Tliieade-I Coax Tei 

fl. d HIKreci in-n 

ri Voiil 1. 
TtViii. \T.*. Altn 
\v vvai.-ipf . 

3 for SI.29 H-iiiue, Kor .Mtinil.' 

* mi BUA.VIi MW’ 

PL2.’«l» for jih.ive 35 

FISHPOLE ANT. 

M.S- IP MS..'.0—Mil 
iiii.r Dipfii r 

m A 7 »" whi, 

49^ 

■ WSI T Tnb-s.Nt-M : 
3 for 51.39 

ROTARY BEAM COUPLER 

AN 130 fLEXieiE 

HF C-nipl. r . 160 Itoijit . 

Turn 

ANTENNA 

< aupllni; Link. 

Plasti.- f'liMC .Mimnl On Side C| C 

Price .. W4ws 

Price $1,75 



Electrolytic 
and Paper 
Condensers 


Ctilciico 

.KpiftRlI.- J'-.-X-Tj" 

Aerov*>x 1 ti'x,’’*," 

C.l'. I'.."xi,^" 

AercK'ox •2’‘x-‘r' 
W.h'. :;-4’'xtAk’' 


Price 
:I K<.i Jl.OO 
. I or 95c 
O Kor 85c 
lO Kor 51.10 
I I'or 95c 
n For «5c 
51.- 
I or 51.10 
r. For 51.10 
» For 95e 
in Kor 7Sc 
lO For 
in For 95c 
111 Kor 75c 
in Kor 75c 
jn r«»r 95c 
O Tor BSC 
in For 51. lO 
5 For 9 5c 
;i For 51 .OO 
i* For 75c 


WBlTE FOB LISTS OF MANY OTHERS 


For. 5 

For. 

rl as s.imple kU of 
■*t for S'J.ftO ca. 


Lkicja—Sin;<n Unrito Type, rtni 
Uatllo Tyi»e. 10» 

Trimmer Condcnoers—Was 
• tiHUi*. t-nnclciiser <'o. Sniue 

Ferrule Rests.—ideal for txp. rimcniers. lO For. 
Rotary Switches—Inclutle-i 1’ mid 3 it.-niK. m » o*’• 
Volume Controlo.-TiO to J me.;. 10 For — ■ . • 

Bathtub Cortdensers—Slnulv. Duals and Triiiles. 

J For.. 

Hardwarew.‘iOn IVk. New. iinu>it>d. 

Fuxe and Ferrule Clip*. 'JO 1" nr. 

Coil and Chohe—1»' :<Bsitr(r>i K.K. and COll> 

Coil Formo—Tiurfl M.F. .’iH F >r. 

Power Rheost.its—JTi and .‘lO watt, fi Fo' 3.«9 
Vitreout WW Ress—JO For l OO 


4.95 
1.50 

3.95 

1.95 

1.00 

.95 

1.00 

.90 

1.00 





TRANSFORMERS 

AND 

CHOKES 


FILAMENT TRANSFORMERS 


52.25; J .-iVCT 0.3A 
6 .IVt T , ,t. .,\ j,\ 

d ;{\cr -'A. n.riVCT 'JA 
F.-0H7 |•..r^V^•r lA. n.avCT 7A 

■Jxd.3\ I \. 51.95; kV l.'.A .. 


. 53.25 
1.85 
2.45 
2.75 

... 2.75 

K.-ti T, ;'rj \V ViI:i\’CT/ \a ' ills 

« ■f'*'. o •*v,8A. .'.V ;i.\. 6.3 .n\ 3.95 

KT4l.t JxJ..-.\'rT/n..-.A. 53.25; llV 2.../.. 1.75 

♦•.dt’CT 7\. «;,:|VCT -.A. 3vc r OA. 3x6.av/.0. .6. .3 3 95 

K;iHA-ti:tV 2..-»A. JXJ.OV TA. 3.25 

Kl I J—CT n.3A. a.25 

PLATE TRANSFORMERS 

p.nO—8nOVCT 4 0MA. 760VCT 50 <iMa 56.50 

ir.O.MA. 54.95; 70V,JA . 2.25 

r i r.OM.\ . . , , 2.25 

!■ 1 I ■<—.*. I nvCT l.~>nM\. d.'tiivf T/1 TiMA 3.00 

1’^'nniiWT .nldiiA. J.’itIVt T/.07 7 A . 2.95 

I'SK-.—Hijfivn inilMA. nv. Iii-r.11.95 

I»>4i>.j- -ixjniiV .I'tO.MA. -JxJOV .niA.1.95 

Jxl.'rOV IMn.Mx, 54.50; J-IdVCT M.'IOMA. 3.95 

COMBINATION TRANSFORMERS 

7HOV S3.95: HS.’.VCT IflOMA. 

5V‘ r .53.95 

11 1 I—Jx30nv UMA, "3V .l.'iV :i.3MA 3.95 

( nOH—8Hn\-fT I .MIMA. -’.V 3A. 0.3S' r., J.‘>A 54.25 

( .',83\( T Kit.MA. .‘.v :i.A. n.dV tlA. 3.95 

( O.-t.-t—.-.J.-tVt T *.V 'JA. 0.3 I,H. lliV 2A . 4.45 

1 in2—MiHovCr .'i.'iMs. o i'i.j. 4;.:tv i.ja 5.95 

nnnvrr rt. ivt'T .'.A. riVt T 3A. , . 3.95 

< Kjrn—Jxl tnV('T 01 t lA. 2..'.\rT 7A.. .. 4.50 

Ii.;i\ ( T UiA. rt.-iV. |iin\ - jnv-1 OVCT-1 HV-6V.6.3V . I A 5.2 5 
•tVCT riA. .'iKtIVCT Ml lA. 53-95; inV .01A. 

♦•..3 1 . J.-iA . 1.95 

T inn—l I jtnCT 770 .Ma. iOOVCT .OHJA. MV. IN.S. 12.50 
C OOOMA. 77I1U. .002.7. 2.5V tA. IIV INS. 4.25 

r;t7H—J3nnt nO-tA. 2. >, 2A. IIV. IN.‘<. . . 7.95 

C30<l-H4ti\Cr .OSOA. .'iVCT OA. O.dVCTU.JA 3.95 


FILTER CHOKES 


27IIY, 0.7MA. 51.00; OIIV I3Q.MA. 51.50 

Sv\lnir 1.3-2‘Miy IAOMa. 53.25; R.'ilIY I25MA - 1.50 

Ond "IIS 7.'iMS IIIIV d.-rMA . 1.65 

7IIV l l<IM\, 51.60: Dual JMV IODMa. 75 

lUi.'i) 'J.-.MV l.inMS. 5125: 1 IldlY I.IOMA . 4.25 

nUIV J ’i\ 51 45; rt.'iMV 3.*iOMA . 7.25 

It .Hi ..-iflS dHliMA. 51.00; r.HY inMA. .55 

2in 2nnM\, 5.75; im.1l IJniiY I7MA. 2.4S 

dnin jnMv. 5.85; .-,in J' o.mn. 1.65 

2 inV JOiiMX 5 1 . 20 ; JvJ .MIV \ 9.95 

2MIV 7,*,\|\ 51.10; JOnS .lOOMA 7.95 

WRITE FOR LISTS OF MARY OTHERS 


BAND PASS FILTER 

-70i7:i. Shai|> buiiii iiurf Iiraked at TiiO ros. 
UiirulMviihh; «.'>!» tycUsi »i jfi «|ii. IRumi 
fn iti peak. lliKli-ln-lii>;Ji iiipi iiaii> fan 
tie ph):!i:e4l into 'phnne niiipiil of im'hei 
SiHiil vcFiiHs. I’uls out fjK.M CO nn 
\v^.\. with rJtniM .li.i|{raiii 5Z.IIU 



HiGain 

Dyn 

Mike 

Xfmr 

1’T<‘ 7 .Super- 
Klee, 3wdK. 
noocTAt 40nn 
olitilit lapped 
2 3 n A ] .3 O 

IIlints, rmiv 
.S h I e I d e <■ 
Ht-r 
Sid 


59c 


LINE FILTERS 

GF lOO Ainp W/2\.'i MKD 30V -..ii 
lilUxI eoiid 110 VAC. Im 51.9P 

FILTER DUAL 1 KW. 

Cleon i.p vmn tiC I & TVl. Easv t. 
Mniiiii. I ses l-.nnj Condensei's C4 OC 
w, «llm«. and eoml. Cnmiilele, 

METER 4K.V., 0-1MA MOVE 

lUiller ^inltli .'.n.N. w. Fodeiiial 
Rand. 3114*' nl- nakp, case. cy QC 

l», U-e naa 

FLEXIBLE SHAFT 

MC51.3—12 fi.. in n. for roni.-i- 
rontrol licav.v amiiairi.-<l enhie QC 

ixiiinrrt. 



INTERPHONE CONTROL BOX 

IVmiltB transfei' of 11.S. from rereiver 
^ -I" X I' wd. X J" 0. CnntJihm .IK-.IMA. 
-IK-.34A. Toutrle Sw. I.nin. Tip. Pol. .Ml.unO 
linn Teim. Strip. QO- 

• A Ucal Ituy. 1*1 lee. aOC 


nra 


POWER SUPPLIES 
BASIC KITS 


FREE FREE FREE 

C-E.c. B\UGA 1 N SHEKTS of items VOl NEF.D 

Write Todi»y and Save 



Basic 3" and 5" Tv Pwr. Supply rontaiiis Trana. 
lOftOV n.'SMA. 6.3V/1.2A. 0,;: '1.2A. J—. INirO 

J.'inox'. 'JxJ i iilie. sorket. 1—lOOnnO olim Uesls. 

Priee . , . 57.95 

Basic 5" and 7- TV Power Supply roiitams Tranri. 

_».3iin 4MA. J.."i 2A. 2—IMID 7.700 |>yr.. Jx'2 

TnPe, .Siicket I —timnoo ohm re-ia, Ihlec. 9.95 

Basic IS Watt Amplitier Pwr. Supply ronialns Traii-X. 
OniiVCT I .-.5.MA. »K3V ^ 5V ':»A, J—7Mn» 600V. 

Dual ciinke. lOHY 200MA. uT I Tllbe. Sorkei. 

Price ... .8.75 

Basic SO Watt Amplifier Pwr. Supply rniUolnH Tratix. 
HKOVCT 2i)0.MA. Dual 10HY 20nMA Cln>ke, 2- 
T.MFD Conv, .-,T4 Tube. Socket. Pries- lO.Ts 

Television components 

Transformer—.liKiil V.'.MA. 7 JOVCT/JOOMA d.4V 

H.7A, 6.-l\ .OA, 7V .TA. 1.J.'V/3A. fUU Power 
Packet for .i** and 7" Scope .Rtipid.v, Special... 6.9o 

Transformer—TnOilOS- '.MA for lO" and 1,“.'*. . 510 95 

Deflection Yoke for 5" to 12" .Si-ope Ttjlre. Fully 

iV'"' '*’ -PA . 4.49 

Deflection Yoke—.Ranie ax aP.ive Fhllco. 4!49 

Fmus Cod for JilMwe WE D Mi-IOI.’i. 4.25 

BirKkino 04CItutor Trans—t .'.tioO cy. If rDontal 

n.'dlo. Jr I F rei-d . ^5 

Blockinii Oscillator Trans.-03 I R 1:1:1 l!so 

Blochinq Osciir.ilor Trans—luin-. Katht 2.1 1,75 

— Pulse Trans—lt.iv t \ ROn-J 2:1 ;l . 1.75 

Sweep ChohewilHV 3.'iMA 2.V> ohm-. J for .75 

WRITE FOR FLYER OF OTHER BUYS 


JULY, 1949 
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Pe«H»le 


SUMMER SPECIALS: 


ANTENNA ROTATOR Ideal reverfillilc moior for ro¬ 
tating all type% of aitltnna!* at the top. WelKhs only 4^ 
lli». Sire; T’/i'' L. less shafl. Oeat liox ami Mig.: 4^" X 
Motor sire: .r L, x 2%" l>. Shaft size: »<,- x I'4* 
threailed. Oiierales trom 24 V. IM', 2 amps, or 30 
y.A.l'. 4.ri lt|*M: Km^rnor ran he atlju^teil 


limei ur.M. Toruiie: 7() Ihs. per inch. iTice 
TRANSFORMER for alMive Hem 


S2.95 


MP-22 MAST BASE .Mounting with spring art Ion ami 
mounting bracket Insulaled at lop to reeei\e nioditled 
MS-53 Mast Section listed below. Mast Hase <iniv. $2.95 
MAST SECTIONS: Fur above MI*-22. tubular steel, 
coiiper coated. Iiainted—In 3 foot sections. Bottom aec- 
tlon .MS-53 can In* usetl to make Hn.v length. MS-52-51- 
50-41t for taper. Screw-In type. Any section—Price 

.50 each 

TELESCOPING STEEL ANTENNA~3 Sections UV 
hmg. TelcHCoped 40". Sire: ^ 4 * to Price . Si.SO 


TRANSFORMERS—110 VOLT 60 CYCLE 
PRIMARIES: 

‘•'cc. 24 Volt 2 amp.. . .$2.25 

Sec. 14-14 or 28 Volt TH or 15 amp.. . 4.95 

Sec. 12 Volt 1 aiuh.. .1.50 

Sec. 24 Vnit 1 amp.. . 1.95 

Sec. 24 Volt ..5 amp... .1.50 

Sec. 30 V.A.t;. 2.:> amp. 2.95 

r»50 VfT— 60 M.\ 6.3 V. 5 amp.. .5 V. 3 atnp.. . 2.45 

;oo Vt'T 90 MA 6..3 V. 4 omp.. .5 V. 3 amp.2.95 

smi VTf—200 .MA fi.3 V. 6 amp.. 5 V. 3 amp. 4.75 


COMMAND TRANS. AND RECEIVER TRANS¬ 
FORMERS—110 V.A.C. 60 CYCLE INPUT 

OiitIMil; IkMi I) dull V.A.r. at 250 .MA. 12 V.A.t'. at 3 
I mi».; 12 V..\.t'. at 3 ampii. Ac 5 V.A.C. at 3 amps. 

zllh:!! IhH ..$6.90 

ttutmit: 250-n 2511 V.A.C. at 6ft .MA. 21 V.A.C. at 6 
■■nn|i - 6 3 V f at 6 iniiii -sKI-.ll ]i|M _ $3.0g 


SELSYN TRANSMITTER & INDICATOR SYSTEM 

Ideal a> laitin heaiii po.>ition imli- 
catnr fur Main. *1 eletIsiotl. ot Cum-, 
litercial iihc. ( utniilete wltli 5 inch 
1-82 liullratui. .Xiitu.yn Tian-.. 12 
Volt 60 e.velf Tiatisfuimet. and ulr 

Ing ini«lrnctioii-. l^ice $ 7.95 
i‘i. ii» i-i.ni f/i h _ . .11.00 


DYNAMOTOR — I'se >om electric 
sliatt-r in .'uui ear! Itynaiautor will 
supply lift Volt 100 M.\ from 6 
VI»C and ulll uiK'iate most types of 
.\C-I)C shavers. Normal oiieraiion 



12 Vl)(' inpiil 

: 22ft Volt Iftft MA outliiit 


INn’T: 

DYNAMOTORS: 

ni TI'l T: Sith K No : 

mil l . 

9 V. PC 

4.50 V. 6ft MA 

D ill.5ft 

$3.93 

12 V. n<' 

\v/ blower 

220 V. loo MA 

1) 402 

3.95 

12 V. DC 

44ft V. 2011 MA 

D 401 

7.95 

28 V. DC 

F/SCU 522 

FK 91 

7.95 

12/24 V. DC 

F No. lOMAKKlI 

r S r:{ 

9.50 

1.V26 V. DC 

K/lir.645 

I’K IftI 

2.95 

12/24 V. DC 

500 V. 50 M.\ 

D 0515 

2.95 

28 V. DC 

F/Comm. Ite- 
celxerd 

DM :t2 

1.95 

11 V. DC 

230 V. 100 MA 

DM 20 

3.95 

12/24 V. DC 

410 V. 200 MA— 
ahil 22il V. Iftft 
MA 

D Mil 

9.95 

28 A’. DC 

400 C.vtle Inrerler 

MC-HOF 




(ft '■ n M 14 


MOTORS 

6 or 12 Volt AC-DC Heavy Duty reversible Motor with 
r>/nr X 7/16* shaft. Price: New . .. . .$2.95 

6 Volt AC-DC Motor—Ideal lor aiito Amis, models, etc. 
Shaft *4" X I’sed—Tested ... .. $1.50 

Model Motor—12 Volt .VC-DC 'a" double end .-^haft Motor. 
Size: W L. X 2V4* W. x m* 11. Ptice . $1.50 

110 Volt 60 cycle. Hull llcarltig .Motoi. approx. 3rdHi 

ur.M. 1 25 li.r. Shalt: 3/16'’ x S". -Motor size: 

1.. X 4* ll. Comerted lype. Price. $2.95 

Hand Tool Motor- 12 Volt AC-DC '*Gon ItP.M. 3%* 1.. 
X 1*4‘’ Dia. with s|>linetl slpiifl Vi" D. X H* L. 

Pric- $2.P5 

PHONO MOTOR only. I1» V. tin Cyde. foi auto. 

changer $1.75 

no Volt 60 cycle Motor, 175ft KP.M for fans or lilo\\t‘i.s. 
Si/e: 'i" \ :r. Shaft size: 3/11!* x 1* Priie 42.9" 

Address Dept. RE • Prices — F.O.B,, Lima, Ohio • 


FAIR RADIO SALES 


2J1GI SELSYN MOTORS—('an he liseil a* posit inn in¬ 
dicator for antennas: 110 Volt 60 c.vele. wllli instructions. 
Xormally operates from 57.5 A'ults 4nil (-.vcle. 

Price per Pair. $3.00 

SELSYN «0-78248—115 Volt AC 6u cycle. Size V 3 ^ 1 :' 
X 5^*. Can he used to tnin Miiall aiitenna» 01 foi posltiiiii 

Inillralor systems. Price 1 h*i Pair ...$5.95 

FT-237 MOUNTING For H('-6ft| and 6ft3-s and fi.r 
DC-684 and 6S3's. Ne w . . $9.95 

I MISCELLANEOUS: 

I ('naxial Cable—125 OH.M Cotton covered- 5ft Ft.. $1.00 

1 t'naxial Cahle 72 Oll.M Unh1>er covered—8 Ft. . .50 

Cable 4 ('oiuiuclnr. Itubhei coven-d. shioltletl— 

I Tift Ft. 2.00 

‘ Wire Heavy duty 2 Cnnd.. Kiihher entered =11 

.draltded- 2ft Ft. . . I.ftft 

Wile—2 Coiul.. Htibher cciveied Tirex =16—|iei Ft. .06 
I FI.-8 Filter 1200 CPS . ... 1.9,5 

Ih 1201! f Uee. 20<*-4ft0 KC. liKT. 6 tnlte 6.95 

Tl -K ni 25 for HC 223 Price. New 4.50 

Cable for |{C-223 w PL-5ii eaeli end ... . 1.75 

Cable fdi DC :{:5 \\ PI.-61 each end ... l.7.t 

, cabli- tor Ti'S Ktl/d.-.FT tl'Flft. <ir oriFl:! 2.9.5 

Pbig» for 1.1' 21 l.o(f. Pt -112 Ml Pl.-Pi.K 1.00 

25% Deposit on C.O.D.'s • Minimum Order $2.00 


1 SOUTH MAIN IT. 

LIMA, OHIO 


Loiii FACTORY-Ta-TOU Ppicai 

MMIDWESI 




wstii fiJG 

■* 75 tl" SCREEN 


• 12^" PICTURE TUBE 

• 12 TIUVISION CHANNELS 

• PICTURE-HOLD CONTROL 



lELlVsSlOH 

iiMirfriim 


MIOWIST RADIO A IILtVISlON CORD. I 
D*R*.T-3DR. RDR aracAw*/, ClfMlnMH, OM« I 





- lUllDtaS OF QUAtlTV BAtHO INOOCTANCfS SINCE 1924 > 

THE SENSATIONAL 

NEW MILLER BAND-PASS TRF 
TUNER USING A GERMANIUM DIODE 
DETECTOR 


-NO TUBES! 

• NO POWER SUPPLYi-NO HUM! 

A SIMPIE 2 TUNED CIRCUIT NEGATIVE 
MUTUAL COUPLED BAND PASS TUNER 

• EASY TO ASSEMBLE A WIRE! 

In ipiie of its simplicity, low cost: =585 ki* h not o toy ~ 4 
Is i «qrefwlly desi 9 ned High Fidelity Broadcoit bond tuner 
Use it with your omplifier and speoker system for truly high 
guolity reception. 

The audio output ol the tuner is proportionol to the input 
signal and will vary from .05V to .5V for stations within o 
20-25 mile rodius when used with o good onienno of from 
75 to 100 feet in length. A good antenna » absolutely essen- 
tiol to the proper operation of the = 585 tuner 

The net price of the Miller = 585 TRF tuner kit, including 
chossis. dial, ond tuning condenser, is only $11.40. The oddi. 
tionol ports required moke it possible to build the complete 
tuner at o net cost of lets than $15.00. 

Order yours npw — ask for the new MILLER — 

Cat. No. SIS Crystal Detectof Tuner-Net $lt.40 

ill TOUa lOCAl BAOtO PAltS SUPPltfl FOB THf 
MllLER BIT AMO OTHER MIttEa PROOUCtS 

IMCtUOINO INE COUf USED IM THE NtOH 
flOElITT TUNER IN TNIS ISSUE 


J. MILLER COMPANY 

ST IT I. MEIN IT.10S AHDElil, ULIF. 




F1(»veI Mukstein has been appointed tele¬ 
vision field engineer of Emerson Radio 
am! Phonograph Corporation, New 
York. Mr. Makstein joined Emerson in 
January, 1945, upon release from the 
Armed Services and for several years 
worked with the tele¬ 
vision engineering 
staff. He was then 
assigned to the com¬ 
pany's subsidiary, 
Emerson Television 
Service Corporation, 
working in its de¬ 
velopment and or¬ 
ganization. 

Harry Esiersuhii has been appointed 
sales manager of the Jerrold Elec¬ 
tronics CorfK, Philadelphia, Pa. Mr. 
Estersohn was formerly sound sales 
engineer with the Lafayette-Concord 
Radio Corp, of New York City. After 
serving 4 years with the U.S. Navy as 
aviation radioman on antisubmarine 
duty, Mr. Estersohn came to Lafayette- 
Concord as copy chief in charge of the 
catalog department. He also has been 
associated with Newark Electric and 
Terminal Radio Corp. both of New 
York City. Mr. Estersohn is a graduate 
of the University of Miami. 

Edward Vi . niiilor has been appointed 
director of the Radio Division, Federal 
Telephone and Radio 
Corporation, Clifton, 
N. J.. the company 
announced last 
month. 

Mr. Butler was 
formerly the general 
manager of the Elec¬ 
tronics Div.,5i//roHm 
Electric Prod,, Inc. 

Kaytiiund S. Perry, formerly president 
of the Eicor Corfioration, Chicago, and 
previously in charge of sales and engi¬ 
neering of several of the country's 
large industrial organizations, has been 
appointed general sales manager, Fed~ 
era I Telephone and Radio Corporation, 
Clifton, N. J.. it was announced by 
Ellery W. Stone, president. Mr. Perry, 
a graduate of the 
Massachusetts Insti¬ 
tute of Technology 
will direct all com¬ 
mercial activities of 
Federal, American 
manufacturing asso¬ 
ciate of the Inter¬ 
national Telephone 
and Telegraph Cor¬ 
poration. 

Frank Vt'. Cuihrie has been appointed 
sales manager of the Rauland Corp. 
of Chicago, manufacturers of Visitron 
aluminized television picture tubes, ac¬ 
cording to an announcement made by 
E. N. Rauland, president. Mr. Guthrie 
joined the Rauland Corp. in 1944, at 
which time he served as special assist¬ 
ant to Mr. Rauland in the co-ordination 
of government contract activities. He 
was later assigned the position of direc¬ 
tor of purchases, which he held until 
his recent appointment. He was former¬ 
ly with Chevrolet, 
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Commiiiiicntioiiss 


OUT-FIPSES FIPS 

Dear Editor: 

I experimented with Mohammed U, 
Fips’ magnetic enlarger (April issue, 
page ;}4) and found why it did not 
work. He could not project the electron 
stream to the enlarging screen because 
a vacuum was required in the interven¬ 
ing space. 

I enclosed the space in a sheet-metai 
casing and applied a heavy coat of 
liquid rubber to all the seams to stop 
air leakage. I made a hole inches 
in diameter to which I fitted my 
vacuum-cleaner hose. 

When all was rea<ly, I turned on the 
TV set and enlarger rectifier and then 
kicked the switch of the vacuum 
cleaner. As the air was drawn out of 
the casing, a picture appeared on the 
enlarging screen—fii>t faint, then bril¬ 
liant and beautifully defined. 

Filled with triumph, I held a demon- 
stiation the next evening for several of 
my friends. Again I tui neil o!i the set, 
then pushed the vacuum-cleaner switch; 
the picture, faint at first, grew to full 
brilliancy. I blinked it what I saw— 
thought my eyes weio i)laying tricks on 
me—then stared in hu ior, along with 
all my friends. 

Right theie on that 30 x 40-inch 
.<ci‘eeu was a bevy of ^:irls <loing a clas¬ 
sical dance. At times ihey seemed quite 
normal. But every few seconds their 
clothes became almost transparent. Ami 
.sometimes there — wdl, there just 
weren’t any clothes. 

1 didn’t know what to do. I looked at 
my guests, then niuttcre<l, “Something 
must be wrong—no station is sending 
out a program that way.” 1 .switched to f 
other channels, and each time the per¬ 
former’s clothes faded away. | 

“Well,” I said, “I’ll be doggoned if 
I can explain it . . unless. ... I 
think I’ve got it! 

“In television”—I riasoned aloud as , 
1 went along—“there is a condition | 
that permits you to sec thioiigh an ob¬ 
ject, You must have miticed it on your 
sets—you can sometimes see a rope 
right through a wrestler or a Venetian | 
blinil through a person stamling in ^ 
front of it. D*s an out-a f-phase candi- 
fioti called \-ray edeef. I must have i 
.something out of phase.” I 

Quickly 1 made a test, I reversed the | 
iiacitani cleaHer\s a.c. line play. In came 
the pi'ogram again, noi'mal in every 
way—everyt)ne fully dressed. To prove 
I had found the answer, I reversed the 
line plug again and— | 

“Hold it, everybody. 1 his is a pinch!” | 
I .snapped my head up am! standing | 
over me was a t)ig, burly policeman; 
guai-ding the door was another. 

“So!” .said the large-size boy in blue, 
taking a good look at t le screen, “The 
report was true! We have a place for 
people who show indecent pictures.” 

Well, it looks like a nice <Iay outside; 
the sun is streaming in through the 
l)ars. My only regret is that Mohammed 
Ulysses Fips, that half-baked pseudo¬ 
scientist, isn’t in here with me. 

Do you think I’ll get out soon? 
Vincent Gale, 

Spriayfield (Utideas, .V.F. ' 
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SPECIAL RADIO TUBE SALE! 


AM, FAA, TV Tubes 341^ 


1B3 

1T4 

7E6 

each 

6J6 

6AG5 

IU4 

3A4 

ID 

12A 

6AK5 

394 

1ZA8GT 

If 44 

6AL5 

5U4G 

12AT6 

4D 

AAQ5 

5V+ 

12BA6 

46 

6AV6 

SYIGT 

12BE6 

47 

66D6 

6A3 

12F5 

?0 

6BG6G 

6A8GT 

12H6 

70L7GT 

6BH6 

6AT6 

12K7GT 

7PA 

6BJA 

6BA6 

12SA7GT 


6S8GT 

6BE6 

12SG7 

1T2A 

6SN7GT 

6C4 

12SH7GT 

1 S7Z3 

6SS7 

6C5GT 

12SJ7GT 

3 5W4 

6T8 

6F6GT 

12SK7GT 

1065 

6Z7G 


12SN7GT 

1A4 

12AU7 

^K6GT 

12SP7GT 

1A6 

12AT7 

6P5GT 

12SR7 

1E5 

12AX7 

ASA7GT 

14X7 

1CA 

12BA7 

6SD7GT 

20 

1C7G 

12S8 

4SJ7GT 

25L6GT 

1D5G 

19T8 

*i5L7GT 

25Z6GT 

1D7 

2C34 

4SK7GT 

32L7GT 

1D8GT 

2E24 

tJ^GTGT 

*U7&T 

35 

1F4 

4A6G 

35B5 

1F5G 

OIA 

AVAGT 

35C5 

1G6GT 

U4 

tX4 

35W4 

1H4G 

1R5 

4X5GT 

24A 

1H6GT 

1$5 

766 

38 

1J&G 


ALL AMERICAN 5 KIT—$2.69 CO CQ 
I I" I ill TllllK-.nl. S\]v»IliH 
50L6. 3525. I2SA7. I2SK7. I2SQ7. ^ 
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KEN 

RADS 


49 

1A5GT 

6F5 

7A4 

IPBGT 

6F8G 

7E7 

ID 

1T5GT 

6H6 

7L7 


IV 

6J7 

7T7 

U 

1C5GT 

6K7G 

12A7 

54 

2A5 

6D6 

12J5 

57 

2A7 

65P5 

1297 

St 

5X4 

6SG7 

12$F7 

17 

688 

6U7 

12SG7 

IB 

6C6 

6T7G 

2050 

89 

6D8 

6W7G 

2051 

VRbSO 



24A 



1A5GT 

UB4 

UC5 

UH4 


UN5 

IpSOT 

6SG7 

117Z6 


12Z3 

43 


59^ea. 


Summer Specials 



0Z4 

1A7GT 

1N5GT 7G7 

7A4 7H7 

797 

757 


1G4GT 

7A7 7J7 

7W7 


1 1H5GT 

7F7 7N7 

7X7 

t 1 . 
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IM 1 )lll-i 

.r.l.i 

1. Il ll Jli- = 1 

.«> 1- \I.I. .MKUi:ll.\.NIH.<K 
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CONCERT MASTER RADIO TUBE COMPANY 


T.A.C. DOES IT Firsf AGAIN! 

All Major Components Already Mounted on Chassis 

including pre-wired “VIVIDeo" I. F. strip (Pat. Pend.) and pre-wired front 
end. Only 13 tubes remain to be wired! No technical knowledge required! 


CABINETS AND STANDS JN 
BLOND AND WALNUT AVAIL- 
ABLE AT REASONABLE PRICES. 

write for literature. 


NEW! simplified INSTRUCTIONS! COMPLETE SERVICE 
DATA! The most eloborotely detailed instructions in tele¬ 
vision even o layman con tollow. 


C.,inplele comprehensive Service Data on the T.A.C. exclusive -VIVIDeo” la-tuhe 
Picture and Sound I.F. Strip (Pat. Pend.). Contains all information needed 
J[o thorouffhty undirstand and service thjs unique high-(lain J.F. Strip which 


FREE!.. 

Booklet SB-1 also included with each T.A.C. Direct.View Assembly. * ^ ® '*• 


NEW LOW PRICES! 

T.a.C. STANDARD MODELS KVA (ulx -. phi- Rl'A or 
liij.M.int I .U. lulu-. ini’-vMrtui ‘VlVIlHo’* 1 H-tuhe J'ir- 
Him- iijwt .-Miiiuil I.K. .virip .'i j, uf I'lotiiii* 

... rif>v\ii«ui All-4 li;iiilii-| Fi-oiil Liul \\HIi l-'lm* 

ImiiDK. hl'A ’1X7 Ovjil llcinv I)ut\ l»M .Sp, ak«>r. Jh*liv- 
• •ippich- with Al.r. M'xTIIR I'tIMIMINKNT.S 
.<l l*KU >iMI*LI- 

aml SoivirJoK- 

Model M10iS-<'uiii|>lctf ilc«.«. I .R. Tubc*> 


T.A C. CHAMPION MODELS, hlontir.il rxli.i.vJhii.* 

'’• 1*1 StaiidanJ ..■ iPpLu'Od l»v 

' iiitniUMii*, I'uniiiK «*i Al.L 


l*u.Mi)iii liiiiuiuitor i«’jr V 
RAIilO .\,M) rx <11 X.N’NKI.S 
Model MIOIC 


Model FIOIS- 


Model F 12 IS-.< iin)(>leCe 


Model FkSlS—<*(in 1 |th'ie ^ 


$ 169.50 l>ei«ti“i’s Ncl* 

I III- ltr,\ r.H. Tul>« 

$ 203.50 ne.ih-r*x Nft* 

I’J~ IniMoiit i’.R. Tune 

$23 I 125 I^v.iU-r-s xot* 

I *- tiu.xioni I .H. Tube 

$ 314.50 ». 


nph-tc ih'-s r.R. Tultc> 

S 209 . 50 ».-..i<-.-..N- 

Model FSOIC—(■..pihleie willi H *- RCA l .ll. Tut,e 

$ 243.75 Uctilt- 


Model FS 2 IC—<'on)ril<’le 


Model FlSIC-CoTiM.lele ' 


Model F 20 tC—Cvniplvlc ’ 


Nei* 

llh I J- Du.Xtunt I' R. Tulie 

$27 I *40 lu-aU-i'**. 

llh l.'t- DuMortt C.R. Tuli* 

$ 357 i 35 ih-.. . N, •• 

nil 20 - l>uMi>i)t r.R. Tuhe 

$ 566 i 7 5 i)i-.itfi •-. Net* 


■ NVl« 

IU'A tubes, pins 

liii.Nfniii I il Iiilie Ut .\ 12 Diiry I'.M speakor. aiiU all tealnres 

NK\ Hiiili Voltage Doubler l*o\\er 

★ Wrifd for Cotolog on our Complete Line of TV Reploeement 
Components! 

Prices su6/ecf to change without notice. 

540 BUSHWICK AVE., 

B R OOKLYN 6, N.Y. 



0 Higher West of 
Mississippi 


Model P'520 . , 520 Sq. In. Screen Proiection Television 

Assembly. Wonderful LARGE PICTURE TELEVISION with 
a 20x26 In. screen. Dealer’s Net* - . $769,50 


All components ore of the finest quality 
ond fully guaranteed under the Stand# 
ord RMA Guarantee. All TaC Assem- 
blies are guaranteed to operate when 
ossembled occording to Instructions. 


JULY. 1949 
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RQDIO SCHOOL 



DIRCCTORV 



M>1JOR <N 
ELECTRONICS 


B. S. DEGREE...IN 36 MONTHS 

Make one of the mo$t important decliioni of your 
life—today! CopitoHie on your electronic inter¬ 
ests—decide to become on Eleetrieol Engineer. 
Choose, also, to save o valuable year by earning 
your Bachelor of Science Degree here in 34 
months of intensive study. 

This 44-year-ald, non-profit Technical Institute 
offers a world-famous course in Electrical Engi¬ 
neering with a major In Electronics. You follow 
an industry-guided program which is constantly 
attuned to current developments. It presents o 
solid background in the basic sciences . . . 
Chemistry, Physics, Mathematics, Economics and 
Electrical Engineering subjects . . . plus 19 tech¬ 
nical specialty courses In Engineering Electronics, 
including four courses in Electronic Design. 


RADIO-TELEVISION 
To young men interested specifically In radio 
and television: Prepare here for a career in 
television^the field which business leoders pre¬ 
dict will be among America's top ten industries 
by 1951. In 18 months you become o Radio- 
Television Technician, reody for positions in re¬ 
ceiver and tronsmitting testing, servicing, sales, 
supervision and production. 

Because of this school's concentric curriculum, 
the Bachelor of Science degree in Electrical 
Engineering (Electronics major) may be earned 
In 24 odditlonal months. 


Become an ELECTRICAL 

ENGINEER! 


Proctical, military or academic training will be 
evaluated for odvonced credit. 

ELECTRONIC TECHNICIAN 


• • • 

A SPECIAL PREPARATORY PROGRAM is offered 
for men lacking high school diplomas. 


At the end of the first year of study of the Elec- 
tricol Engineering course, the student is qualified 
as an Electronic Technician. 


TRAIN in modern, well-equipped laboratories, 
shops and classrooms. Faculty of 85 specialists— 
over 1500 students and 30,000 graduates. 


FALL TERM OPENS OCT. 3 


^*^MILWAUK€€^^ 

eCHttSL ENfilNEERIN^ 

^ Founded 1903 U 


Electrical Engineering 34 months 

Electronics Moior 

Electronic Techniclon 12 months 

Radio-Television Technician . . 18 months 


by Oscar Werwoth 

.1^-, 

Send Coupon for V 
free 48-page Pic- / 
toriol Bulletin”Youf / 

Career" and HO- / j 


poge Catolog. 


>1 


I ” MILWAUKEE SCHOOL OF ENGINEERING 

Dept. RE-749, N. Broadwoy and E. State, Milwaukee, WIs. 

( Without obligation send me the Bulletin. "Your Career," and your catolog. I om interested 
In_ course. 


I 


NAME 


ADDRESS 


CITY 


state 


AGE 


.( ) Veteran of World Wor 11 


RADIO 
COURSES 

Preparatory Mothemotics, Serv- 
ice, Broadcast. Television, Ma¬ 
rine Operating. Aeronautical, 
Frequency Modutatian, Radar. 
C.assBs HR n-Ki >• Ik. fall terin OcL Isl 
Cehanct nai SepL 19lii 
Veterans, Literature, 
COMMERCIAL RADIO INSTITUTE 

(Founded 1020) 

38 Wsit Biddle Street. Beltlmere I, Md, 


Make Your Career 

RADIO and TV 

ill iin other liiilu>tr.v lines the tutiiie linlil hrixhter 
tiiiMiielnl |>ronil>r ami securlt.v than In .A.M ami F.M 
U.'iilhi. Teleii.-hiii. Tliese tields rieeil anil ivaiit men 
trahieil as aiinonni-ers. .xerint 1 \rltet^. ilise Jucke.vs. ami 
radin teehnielans. It ivill pa.v ynu to lhve.>tiKate the 
luin .Martin Schonl of Uadin .\rt!>. ostahllshed in IhHT. 
I'oinhiete iU.v ami nitilit cla>sc.-> . . . tile latest eiiiriii- 
nient . . . ami a stafT nf 3il natlonall.v kiioivn in- 
stim-tors. Ovei of tlie enmlilnatinti men Kraihiates 

are iilaeed on jnhs iriiineiliatel.v tlirmiKh the fret* 
lilaeeineni ^i-nii-e. .ViiprnM-il fur leterans. 

KKKK Wi ite foi Free itooklet •■Your Fiituie In Railla*' 

Don Martin School of Radio Arts 

1635 No. Chrokee. Hollywood. Calif. HUdson 23281 


TELEVIIIOII 


NEW, INlERESTINfi 
TECHNICAL CAKEER 


As TeleTision gains mninentuin. rapidly, 
eonslantly. it offers to pruperiy-trained tech¬ 
nicians careers wlili a future in Industry. 
Uroadcastlng or own Busine.s.s. 

Train at an Institute that pioneered 
in TaEVISlON TRAINING since 1938. 

Morning, Afternoon or Evening Sessions In 
hihnratnry and tlieoretical instruct ion. un¬ 
der guidance of experts, covering all phases 
nf Uadin. Frequency Mmlulation. Tele- 
vis inn, Lteenseil by N. Y. f^tate. Free 
I’laeement Service. Approved for Veterans. 

ENROLL NOW FOR NEW CLASSES 

Visii, Write or Phone 

RADIO-TELEVISION 

INSTITUTE 

480 LexInRton Ave., N. Y. 17 (46th St) 

Plaza 3-45B5 2 blocks from Grand Cantral 



JOBS III TELEVISION 


YOUNG MEN 16 TO 60 

There Is a Job Opening for Every Quotlfied 
Trained Television Technician 

WE CAN TRAIN YOU 

Free Employment Service 

Visit Our Modern Laboratories and Class Rooms 
APPROVED UNDER G.l. BILL OF RIGHTS 

AMERICAN RADIO INSTITUTE 

New York Buffalo. N. Y. Syracuse, N. Y. 
101 W. 63 St. 640 Main St. 131 Shonnard St. 

"Teachinq Rodio Since 1935' 



RADIO EXGINEERIRG 

-T elevision—Broadcast 


Police Radio. Marine Radio, Radio Servicing, Avia¬ 
tion Radio and Ultra Higli mobile applicatiws. 
Tijorougb training in all branches of R.idlo aud Elet- 
Iroiiici. Modern laboratories and equipment. Old es¬ 
tablished school. Ample housirtg facilities. 7 
campus. Small classes, enrollments limited. Our 
graduates are In demand. Write for catalog. 
Approved for Veterans 

VSLNRAISO TECHNICAL INSTITUTE 

D.pt. C VALPARAISO. INDIANA 


LEA/IN RADIO! 


PREPARE FOR A GOOD JOB! 

COMMERCIAL OPKRATOR (CODE) 
RADIO SERVICEMAN 

TELEVISION SERVICING 

BROADCAST ENGINEER 

V.A. Furnishes Hooks and Tools 
SEND FOR FREE LITERATURE 

BALTIMORE TECHNICAL INSTITUTE 

1425 Eataw Place, DePt. C« Baltimore 17. Md. 


AUDIO ENGINEERING SCHOOL 

A Itrnrlieai Amlin Knciueeritig c<,iiri,<* in Sitiinri Kmirt.*- 
iiientals; l>tsC. Flt.M und M.^ONKTIC ttocnrillng: Trails- 
miA>.inii MoMNurenicnU: Muiiiloring wnd Mixing. l.<il>- 
firainriOH rniunin TraiiHinii.sUiii Sel-.. nKriliators: llar- 
niimic Anal>'%er, Diiitnrtion Sct«*. Intennndulrttnm Ana¬ 
lyzer. und «»iher c<iui|Miient. Ilc-ctirdhiK Sliulto i**-sinm- 
latini; Hn»adi*.*ist. Midlnn Plelur*- and I'miinu-rcial Soumi 
Roeiirdiiig. M. M. Tremaine. I*res.-niri-riin-. Approved 
r<*r VoU-rnn*. amt FnrelKii Visas. 

HOLLYWOOD SOUND INSTITUTE, tne. 
1040-E North Kenmoro Hollywood 27. Calif. 


RADIO-ELECTRONICS for 









































Coiiiiiiiiiiiciitioiis 



RADIO and TELEVISION 

Thorouph Traininp in All 
Technical Phases 
APPROVED FOR VETERANS 


CAVS- EVtNINCS 


WEEHtV MATES 


RCA GRADUATES ARE IN DEMAND 

For Fri-r CatalOn M/ritt* Dopt. RC-49 

KC A l AS I ITl I KK. Iiio. 

A Service of Rodio Corporflfion of Arnerico 
3=>n WEST 4TH STREET NEW YORK 14. N. Y. 



linn hv , Tt li-i ■>! Ill 
It I .. >r 1. j- li- II! 

i-.li i 1 = I l\ ^i-i .iiii 

VI ii»k ;-i .1 tia\ I. ^.. 

Uti*-ri i r MlU ■Mil-kl ■ 

wiHi Ihi' iiiiliiin'> I :in<lM'i * n.l.' i 
<\'.|i‘tn. (Jii.ililv fill" nr i‘>inini>*ri’nil Iuht-i-. Hunk 

" '’’cANDLER SYSTEM CO, 

Dept. 3*H, Bflx 928 Denver I. Colo. 


ELECTRICAL TRAINING 

Intensive 32 weeks’ resilience course in ftin<la- 
mentals of iiuhistrial electrical enpincerinK. in- 
chidinc; railio, electronics. Prehares for Icr’hnician, 
cnirinet'rinK aides. Appn* ed for veteran training. 
r>6th year. Enter Sebt. 6, Jan. 9 . Catalop. 

ELECTRICAL SCHOOL 

7947 TAKOMA AVENUE 
WASHINGTON 12. D. C. 





^AOfO EnsmuttmM 


Complete Radio EnifineerinB ^^7 
Course. Bachelor of Science De¬ 
cree. Courses also in Civil. Elec¬ 
trical. Mechanical, Chemical, Aeronautical Enpi- 
neerinc: BusineflS Administration, Accounliiii:, 
Secretarial Science. Graduates successful, 66lh 
year. Enter Jan., March, June, Sept. Write for 
cat u log, 

TRI-STATE COLLEGE anVola^ 


PEN-OSCIL-LITE 

Extremely convenient lest oscillator lor all radio 
servicing; alignment • Small as a hen • Sell 
powered • Range from T'lO cycles audio to over 
600 megacycles u.h.f. • O itput Irom zero to 125 
V. • Low )ri cost * t'.'.ed by Signal Corps 

• Write for information 

GENERAL TEST EQUIPMENT 
38 Argyle Ave. BuHalo 9, N. Y. 



IKMRM 


&rn\ i train quickly! 

oldest, best equipped 

SCHOOL of ITS KIND in U.S. 

Come to the Great Shops of t'l )Y\E in ('hicagodur- 


iPn iiiir 5(|i li \iiiiivt rs ir> \"i-,ir < ii-t u iiii k. prji-i |i 1 

... ill k.\l)lO-TI<:i.KVIsli)N tir KIJ^CTKM 

1 1 \ t 1 1 Ai prnvi il 1 imnci- (J m for r">n xt-ti-rans 
Mall <loupon Today for , „ii ; ,1,-tc dt-t ,iils 


NOT «‘HOME-STUDY" COURSES! 


\‘(iu l.-arn mu ii'.iI fnll-sizr ihiu pment. not by niall, 
1 iiiCHt *ii;iK ml ir.Liii.iI insirii -iIh in l■l■lI! \iiii get 
re.idy ipiickly for a U-tter job. a tine future 


FREE BOOKS 

IKK'ITV or k \I>1o-TI:L1-VISION. l„H,k«i 


sent ^■kl^l^ if v«iii wijili. 
vk II , .ill A« I Ni )\\ ’ 


No oliligaiion; no salesman 


I B,W. COOKE. Pr8s. 

; COYNE Electrical Radio School. Dept, bs-sm | 

I 500 S. Paulina Street, Chicago 12, Illinois 

[ Send FklClC H(K)K: and full details on: ] 

1 □ ELECTRICITY □ RADI<)*TELEVISION i 


I NAME_ 


[ADDRESS... . 

|_c rr Y_ 


TOO MUCH TELEVISION 

Dnir E(liti)r: 

1 have boon a radio rcpainiiiui .<ince 
lb‘U). Diii’injj tho.<o yoar.« 1 have not 
nii.';.'=e<l buying; many i.<.<ues of your 
majrazine. But the last four or five is¬ 
sues have been of little henetit to me. 

They have had far moi'e articles 
about television than about radio. That 
niijrht be all ri^ht for the fourth of the 
country that is .served by television, 
hut how about the other three-(]iiarters? 
We are over 90 miles from any city of 
50,000 or more. There is very little 
likelihood of our having: a TV station 
within the next 10 year.«. And there are 
thousands of FtADlo-KLKCTRo.NICS rca<l- 
ers in the same fix. 

Recently I wrote to my nephew, who 
works in a ivpair shop in Philadelphia, 
a city with several television stations. 
He replied that his shop had i’cpaire<l 
only seven vitleo sets during: 1948! This 
must averagfe about one TV set to every 
thousand radio receivers, taking: the na¬ 
tion as a whole. 

Why use half to three-<iuartcrs of a 
g:ood mag:azine to print aiticles cover¬ 
ing: so small a fraction of reader in¬ 
terest? 

William Krider, 

lUtsfcr Sprhtf/)^, K(n}S. 

OUR REPLY 

The main reason for our gfi'eater at¬ 
tention to television is that it is a neir 
subject, one about which the ra<lioman 
has a grreat deal to learn. It is up to a 
prog:ressive magfazine to print article.s 
on a subject like this, information not 
u.siially to he obtained from other 
source.s. 

Hut we have not g:one overboard on 
television. Our .January issue, for in¬ 
stance, contained a 5-pag:c television 
section—only 5,2'i of the total pag:es 
in the niajrazine. In February, televi¬ 
sion took up live pag'e.s—ai’ound 4.2'//. 
And in April, ag:ain, five pag:es was the 
extent of the TV content. The March 
is.sue ran quite a bit more than the 
others, but you would expect a special 
television issue to do so. 

The May issue has about 12 pag:es, 
roug:hly 12.5';. If you discount about 
half the pag:es in the mag:azine for ad- 
vei'tising: and so on (actually it’s less), 
the May issue is the first in which we 
have approached the 25'/ figrure you 
mention. 

Your nephew apparently works in 
one of the repair shops that do not pay 
much attention to television. Some of 
the Philadelphia shops g:et practically 
all their income fi-oni TV installation 
and servicing?—we know of a few that 
do not even accept sound receivers. 
There are, of course, others who stick 
pretty well to sound sets, and some run 
about half and half. 

No one doubts that there i.< plenty of 
servicing: to do on the million televisors 
in American home.«—ami that there 
will he twice as much during: the next 
year. We feel that our television cover- 
ag:e should reflect this wi<le interest, so 
it is unlikely that we will reduce it 
much .—Editor 


I 7U 

WE SCOOP THE MARKET 
FOR RADIO TOBES/ 


And offer them to you of o froction of list 


price. 

here ore JULY SPECIALS 

1LD5 

Sylvania 

.37 

IQS 

Kenrad 

.59 

IV 

Kenrad 

.49 

2X2 

Nat. Union 

.49 

5X4 

Cunningham 

.49 

6ZY5 

Cunningham 

.49 

606 

Philco 

.49 

6H6 

Kenrad 

.39 

6K6 

Tungsol 

.39 

6V6 

Crosley 

.69 

6R7 

Kenrad 

.49 

7Y4 

Sylvania 

.39 

12Z3 

Cunningham 

.59 

12SG7 

Western Elec. 

.39 

12SR7 

Kenrad 

.29 

35W4 

Hytron 

.34 

35Z5 

Kenrad 

.39 

SOLS 

Kenrad 

.55 

43 

Kenrad 

.69 

56 

Philco 

.39 

76 

Philco 

.29 

80 

Westinghouse 

.39 

9002 

R.C.A. 

.29 

K55B 

Hytron 

.29 

VR105 

R.C.A. 

.59 

IF YOU HAVE ANY EXCESS 

RADIO 

TUBES WE 

WILL BUY THEM FROM YOU. 

SEND 

LIST. CASH WAITING. 

BROOKS 

RADIO BIST. 

CORP. 

80 VESEY ST. 

.. DEPT. A, NEW YORK 

7, N. y. 


TECH-MASTER 

BUILDS FASTER! 

CIRCUIT ALIGNED COMPONENTS! 

Proved ihe only solufoctory method foi 
Ouatity Results 

T L AJI Deluxe 630 TV Kit 

l6Cn*fflQST6r Genuine KCA 630 TS Circuit! 

Only 


Complete Kit 
Less Kinescope 

It doesn't take o 
build Tech-Master, 
ossembled. A few enjoyoble 
cvcnin9s to finish ti up—p>ug 
it in ond there’s your picture. 

Write for nome — ot lead,ng 

.1 i»bb... 


TECH-MAtnR PRODUCTS CO. 

44 .^ D*pl'> l-i-? i York 13 




FIX-A-PIX 

Improved, Adjustable Matching Strip with in¬ 
structions. Improves leievision reception 10 to 
200%. Use it for finding correct match of ontenno 
or on receiver. Price $1.00, postpaid in U.S.A. 

I. E. COMPANY 

730 E. Sample South Bend 16. Ind. 


JULY. 1949 
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A.T THESi atnapHf 

SEN CO SPECIALS 


Special IM.-rniiiit: ItKIHtT Tic I 

lll||hNf hum each ttihe \r1icii ordciitiu 'J* 1 

• jijssniieil luUcs. 1 

19r Each 

I2J7GT 

7E5 1201 

6B8 

‘ I2K7GT 

7E7 

6C7 

6C5M G 

39 44 

I2Q7GT 

7F8 

606 

I2SA7GT 

7H7 

6E6 

57AS 

,I2SF5 

7J7 

6F8G 

1644 

I2$H7GT 

7K7 

6K8 


I2$K7GT 

I2A7 

6L5G 

X99 

I28L7GT 

I2AT6 

6N6G 

29r Each 

I2SN7GT 

I2AU7 

6Q7G 

! I2$Q7GT 

I2BA6 

6SV7 

IU5 

UBS 

I2BE6 

6T7G 

2A7 

I4C7 

I2B7 

7A7 

2X2 

I4F8 

I2SJ7GT 

7B7 

6C4 

15 

t2Z3 

7B8 

6C8G 

I9T8 

I4B5 

7C3 

«F7/VT70 

24A 

I4F7 

7F7 

6SH7GT 

2SZ6GT 

25A6G 

7Q7 

6$R7GT 

27 

25L6GT 

I2C8 

6U7G 

30 

25 Y 5 

I4B6 

7Y4 

31 

2807 

19 

I2A6 

32 

32L7GT 

75 

I2A8GT 

35 51 

33 

83 

I2F5GT 

35L6GT 

34 

2051 

I2H6 

35 W4 

35Z4GT 


I2K8 

35V4 

43 

59r Each 

26 

35Z5 

46 

36 

35Z6G 

49 

€Z4 

71A 

37 

50L6GT 

ILC6 

77 

38 

5nY6GT 

ILD5 

39r Each 

45 
. 47 

53 

a6 

ILE3 

ILH4 

IA3 

50 B5 

59 

1LN5 

IF4 

55 

IN6G 

IU4 

IV 

57 

58 

SOr Eoch \ 

3A4 

76 

IA5GT 

4A6 

5AZ4 

78 

IA6 

5V4G 

5U4G 

80 

IA7GT 

6AB5. 6N5 

SW4 

85 

IAB5 

6AV6 

3X4G 

89 

IC5 

6BF6 

5V3G 


IC5G 

6BG6G 

5Y3GT 

4Sf Each 

IC6 

6BH6 

5Y4G 

IC7G 

6B4G 

6A07G 

1A4P 

I05G 

604 

6AF5G 

IBS 25S 

I07G 

6J8G 

6AH6 

IL4 

IE3G 

6U5 6G5 

6ATb 

IQ5GT 

1E7G 

6W4 

6AU6 

IR5 

IF4 

6W6 

6A^T 

ISS 

IF7G 

fiY3 

6BA6 

IT5GT 

IG4 

I2A 

6BE6 

2A5 

iGtiG 

I2AT7 

6C5GT 

2B6 

IH4G 

UAF7 

6C6 

3B7 

IH5GT 

I4A7 I2B7 

6F6G 

3Q5GT 

IH6G 

I4Q7 

6H(iGT 

6BJ6 

IJ6G 

I82B 482 

6J5GT 

607 

IN5GT 

483 

6J7GT 

6F5GT 

IR4 

70L7GT 

4iK6GT 

6GBG 

2A3 

6K7G 

6P5GT 

2A4G 

49r Each 

6K7Gr 

6R7GT 

3A5 

6A3 

6AC7 1852 

6L7G 

H7L7GT 

n7M7GT 

II7N7GT 

6N4 

6$A7GT 

6SL7GT 

6SN7GT 

306 

3Eli 

6SB7 

6$$7GT 

3LF4 

6$D7GT 

6V5 

3V4 

6SK7GT 

6Y6G 

5Z3 

6SQ7GT 

6Z5 

5Z4 

6T8 

7A4 XXL 

6A3 

117P7GT 

117Z6GT 

S3V 

6U6GT 

7A5 

6A4 

6V6GT 

7A6 

6A6 

6X5GT 

7A8 

6AB7 

89r Each 

I2AH7GT 

7AF7 

6AH5 

I2AU6 

7Br. 

5T4 

6L6G 

I2SH7 

7Cb 

6AQ6 

81 
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ATTENTION!!! 

WHOLESALERS-OISTRIBUTORS 

SAVES 


on your 
300 Ohm 


TWIN LEAD 2C TELEVISION 
Transmission Wire 
and 

59 U COAXIAL CABLE requirements 


Our Plant is Running Full 
Blast! which enables us to 
Quote you the 

LOWEST PRICE 

Twin Lead 50 Mil Wire 
has ever been offered at 


Write—Wire 
or Phone 
For Prices 
and Samples 


in lots of 
100,000 ft. 
500.000 ft. 
1,000.000 ft. 
Orders 


JERSEY SPECIALTY CO. 

Little Fgll$, N. J. 

All Phenes L.F. 4-0784—1258 


Cash in on 
TV proms! 



HOW TO 
SERVICE 
TELEVISION 
RECEIVERS 


Xatm- 


PRACTICAL TELEVISION SERVICING 

By J. R. Johnson and I. H. Newitt 
375 uaoes. 6x9. over 230 illustrations 
Price only S4 

llcir. ill OIK hiiiiih vuliiiiii'. i;) u i-niniih-ie Cniilc Ici iiintiill 
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Electronics. 
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INDI STKIAL KI.KCTKONICS AM) CONTROL. 
I»> Keyce iierald Kloeiner. Published by John Wtley 
4 V: Sons. Inc.. Nch' York. »> .\ i)' t inches. 47H paxes. 
I*rice $5.."i0. 

Though Professor Kloeffler's preface 
indicates that the book has been writ¬ 
ten for colleg^o cniirinoering students 
who are not comnuinications majors, 
its i‘eadership shouljl by no means be 
so limited. Most of the text is devoted 
to descriptions of th»' basic components 
and phenomena used for industrial con¬ 
trol, but the first nine chapters make 
an excellent introduction to g^eneral 
electronics for any.me with a basic 
knowledge of general physics. The elec¬ 
tron theory and its application to elec¬ 
tron tubes is covere<l in these chapters 
in sufficient detail to impart a useful 
knowledge of the suiiject. 

The remainder of the volume is given 
to typical industrial subjects—servo¬ 
mechanisms, high-fie(|uency heating, 
welding, precipitation, control devices. 
X-rays, and so on. In each case, the 
topic is explained fairly thoroughly— 
with specific mathematical analyses 
where they seem indicated—so that the 
reader emerges with an excellent idea 
of both qualitative and quantitative in¬ 
dustrial electronics. 

The book is especially useful to the 
radioman who may know much of com¬ 
munication but nothing of non-com¬ 
munication aspects of his field. He will 
find on every page devices and circuits 
he can grasp with ease but which per¬ 
form duties and are u.xed in ways that 
will give him much of interest to think 
about.— liJLD, 


DIRKCT (TRRKNT FUNDAMENTALS, by Jo¬ 
seph J. I)e France. Published b> Prentice-IIall. 
Inc.. New York. 6 x tni hes. 279 pages. Price 
$L30. 

Most elementary b(Kik> on radio con¬ 
tain a section on d.c. Too many of these 
sections are abbreviated to make room 
for the more advanced material. The 
novice who, after going through this 
book, is unable to chase electrons going 
in one direction, build voltage dividers 
and ohm meters, calculate current, volt¬ 
age, and power disti'il)Ution in multi¬ 
path resi.stive circuits, an<l cope with 
any simple d.e. problem, simply cannot 
read. 

The language is conversational, the 
illustrations clear and numerous, an<l 
every calculation clearly explained and 
driven home with examples.— li.H.D, 


WORLD RADIO HANDBOOK FOR LISTEN- 
KRS. including W'ho’s Who in the World Radio. 
Published and edited by <). Lund Johansen. 
Copenhagen. Denmark (distributed in the United 
States by Ben E, Wilbur. East Orange. N, J.). 
Heavy paper covers, 6*/2 x 8 'i. inches. 96 pages. 
Price $1.25. 


Probably the only complete log of in¬ 
ternational broa«icast .stations, this lit¬ 
tle book is important to all shortwave 
listeners. Divided into geographical 
areas, it shows all the shortwave sta¬ 
tions of the world and the medium- and 
long-wave stations of Europe, North 
Africa and the Near East. 

Addresses of the broadcasting com¬ 
panies or administrations are given, as 
well as the names and titles of lea<ling 



figures in the companies. Frequency, 
wavelength, and power are given, as 
well as permanent schedules and a cer¬ 
tain amount of program information. 
.’Musical signatures of the stations 
which use them are also printed. 

The book is put out in two editions— 
inter and Summer. The edition re¬ 
viewed was the Novemher-May 11M8- 
11149 number, and the publisher stated 
that the next edition would be out early 
in May, 1949. 


£arn the big pay 
of an expert 
radioman 


This self-study 

BASIC 
RADIO 
COURSE 

trains you at home 


FREE TRIAL! 
EASY TERMS! 

See Coupon below 


MOST - OFTEN - NEEDED 1949 RADIO DIA- 
<;RA.MS and SERVUIN(i INFORMATION, 
cumpikd by M. N. Heilman. Published by Su¬ 
preme Publications, Chicago. 6 '^ x 11 incheSt ISO 
pages. Price 

This manual is prepared in the same 
familiar style as the others in the Most- 
Often-Needed series. It contain.s sche¬ 
matic diagrams of approximately 390 
different receiver models made by some 
39 manufacturers. Alignment data, volt¬ 
age and resistance charts, and dial- 
stringing diagram.^ are included with 
the diagrams of many of the models.— 
A*,F.S. 


PATENT LAW. by Uhesicr H. Bicsierfcld. Pub- 
liKhed by John Wiley & Sons. Inc,. New York. 
6x9', inches. 267 pages. Price 84.00. 

.■\lmost every American, it has been 
.said, pictures himself at one time or 
another as an inventor. Certainly this 
is doubly true for electronic engineers, 
technicians, and experimenters. This 
book is a source of information for the 
inventor, giving him the wherewithal to 
make a shrewd and informed judgment 
a.s to the patentability of his invention 
and the prcxedurcs he should follow. 

Many factors must he considered in 
determining whether an invention has 
really been made—novelty, priority, 
originality, pos.sible breadth of claims. 
.\nd after an application is in, inter¬ 
ferences, licensing, and many other 
problems plague the inventor. After the 
patent is issued he must deal wdth such 
matters as infringements, assignments, 
and all kinds of litigation. 

Mr, Biesterfeld has covered all these 
subjects in detail and understandably, 
Recognizing that many facets of patent 
law are matters of interpretation and 
judgment rather than strict rule, he 
has cited and commented upon a large 
number of actual cases, though without 
the dryness common to legal works,— 
A. H. D. 


GREYLOCK 

RADIO TUBE BARGAINS! 

GT. 


1 K5 

3S4 

6SA7GT 

I2SJ7GT \ 

IS5 

3V4 

6SJ7UT 

I2SK7 1 

IT4 

6AT6 

6SK7GT 

i2SQ7 ' 

IU4 

6BA6 

6SQ7GT 

2526 GT ( 

3Q4 

6BE6 

I2SA7 

25U6GT ’ 


each in 
100 lots 

SPECIAL OFFER! All above types may be pur¬ 
chased in tots of 100 ossorted. Also ovoiloble 
In Smaller quantities at 39r eocb. 

6AK5 j iq y 6BG6G .*9r 

i "taVea. 1B3-80U .89r 

2E24.SL89 

All tubes In individual cartons 
TERMS: Net C,0.0,. F.O.B. NYC, MINIMUM 

Order ss.oo. 

Write (or Bargain Catalog C-7 

Greylock Electronics Supply Co. 

;iO rhijri’h Slre.‘l Nrn Tl iirk 7, N. 


6AG5 

6J6 


EXPLAINS 

PROVIDES 
FILLS IN 


backgrounif you must 


the principles ot operation of vacuum 
tubes, their basic circuits anif other es¬ 
sentials ot radio 
the electrical 
have 

the radio and electrical mathematics you 
need, taking you in easy steps from 
simple fractions to logarithms 

• Let this self-study emirse prepare yon right 
at home for a siicce.ssfiil futnre in the radio 
field. It Contains all the in format ion yon need , , , 
radio electrical mathematical to handle all 
types of railio sets, test eiiuipment ami electronic 
deyiecs. K.\plains evei'ything from time delay cir¬ 
cuits t 4 » the most recent atlvsinecs in the field , . . 
mec^hanical anil wire recording sound systems— 

frefjwency muAhilation . ._ 

multiunit anil mu I- """" 

tiehetrode tubes, etc. 


A 3.Way Set! 

K\rli )|IM Ifuih fll«> iini- 
<|jirM-iitals of vtnik 

\<>u .iI>»«h!i the Practical 
. I.itiiniy anil cltriiii.il 
1I11-111.V ><iu iiccil. .Xml a*- 
.^iiM aliiiiK the lilh 
iti I he ni.ilheiti.ii It' \i>it 
tniNt kiiiiw . . . ;ii\es .\uti 
thi- <■-s«‘lltiaI•! 111 iiUolii.i. 
oiiift ty. ti i;:iiiii)lni-ti V. 


This bosic course In¬ 
cludes . . . 

1 ESSENTIALS OF 
R A D I 0 by M orris 
Slur/berg and William Os- 
terheld 

O ELECTRICAL ES- 
SENTIALS OF RA- 
DiO by M. Slur/berg and 
W. Osterheld 

3 MATHEMATICS ES- 
• SENTIAL TO ELEC- 
TRICITY AND RADIO by 
Nelson Cooke and Joseph 
Orleans 

Over l.OOO illustrations! 
1953 pages! 

29 appendixes! 


I McGraw-Hill Book Co., 330 W 42 St., NYC 18 

I Si-nil nil' Aiiiir ;:-\iiliiiiit' U.V'^h II.XhH) 

- till III >!a>' •■X.iiillii.il inn on .t|i|iti)\al. to III ihi.\> 

* 1 will Mild Sl.'i'> .iiid >:<.ii'i .1 I tint i I 1 hit VI- 

■ -i.iid >f:{.;iri, .ir letuin the 


J rodtlon .. . UC 7-VJ 

I Ihxik^ M'nt on approval In U. S. and Canada only. 

i^YlfOLEARNMDE 

It Is easy to learn or Increase speed 
ulili ah IniiriictoKraph Code Teacher. 

.Xihiids the iliiirkest and moil prac¬ 
tical meilmd yet developed. For he- 
itinnets or advanced students. Avail- 
alile lahra timn hep Inner's alphabet 
III i.vi>i«-Hl ineisaKes on all lubjecis. 

Sipi-mI rsnae 5 lo tO WFM. .Always 
ie,iily no URM. 

ENDORSED BY THOUSANDS! 

I lie I iiHti iii'(<iura,iii CiMie Teji.-tier 

lM•■t.lll^ l»k|,4 111.- p.l,..-.* Ill All . 

.iImi lu uir aii.l eiiaiiU-,. ii. 

U'.ii-ii .iiKl iii.<mvt i-iMle m'IMiihii fur* '* 
ii.ir iiH-isi.ini-c. Thiiuaan.N ..f mi.-c-WuI opcralun* hnv* 
.i<-i|Uii .-il ilie rofl** with the ln»iruclnKra|>n Svsiem. 
VV • . o u.*l:iv f.ir ,[ . ,1 , ,, i>lun« 


INSIRUCrOGRAPH CQMPAKT 


4701 Sheridan Rd.. Oeot. RC. Chicago 40. III. 



ATTENTION Amateurs- 
Experimenters-inventors 

Cuf your cost on rodio supplies and equipment 
in half. Clip coupon today. 

11 iiiiili-i <ii liiini ti. HI t \\m- Hiti-] In., 
(ti-rii- .iliiiig \\ Itli tl.!- ill p.t.111,1,1 i-l 1 t )ii>l 

i iliiri-iM-lit nil .It gr-. t > i\til\(iii l.id 
II'- kiiiiw xiiiir |i|ii t h iil,ii' 1 1 ititfpMiiiiiiiK IM 

MI'I-I.S'I'K in:l i\ i:kv 

PLEASE PUT MY NAME ON YOUR MAILING 
LIST FOR SPECIAL BULLETINS, 

NAME 

ADDRESS ZONE 

city _ STATE 

NIAGARA RADIO SUPPLY CORP. 

160 Greenwich St., New Yorit City 6. N, Y. 


JULY. 1949 
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RELAYS 

FOR EVERY PURPOSE 

Over a M////on in Stork! 


STANDARD DC TELCRHONE RELAYS 


Slock 

Opeiahng 

Coil 

Contacis 

NO. 

Voltage 

Resistance 

R-IOI 

24V 

1500. 

OPST NO) 

R-102 

24V 

400. 

SPOT 

R103 

24V 

DUAL 1000 

3PST(NO) 

R 105 

24V 

600. 

3PST NO) 

R-106 

24V 

1300 

3PST (NO 

R-152 

12V 

50 

DPOT SPST NO 

R 153 

12V 

200 

SPOT-SPST NO) 

R 154 

12V 

200. 

SPST NO 

R155 

12V 

100 

SPST 4N04NC' 

R158 

6V 

50 

4PSTiNO) 

R 159 

6V 

50 

OPST NO) 

R160 

6V 

12 

3PDT 3PST NO) 

R 161 

6V 

10 

3PSTi2NC INOt 

R 121 

150 V 

5000 

2PST NO)SPOT 

R 123 

ISOV 

6300 

SPST(NO) 

R-602 

ISOV 

6500 

3«>ST fND 

R 515 

24V 

750 

SPSI NO) 

R 517 

12V 

250 

OPST(NO) 

R-519 

250V 

14000. 

SPOT 

R-520 

250V 

14000 

DPDT 

R 521 

32V 

1000. 

OPOT 

R-166 

24V 

DUAL-200 

OPDT SPST NO 

R168 

24V 

DUAL 200 

4PST NO) 

H 240 

250 350V 

40000 

OPST NO 

H 241 

48V 

650 

SPOT SPST NO) 


Whether you require large quantities of relays for 
production runs or single units for laboratory or 
amateur work. Wells can make immediate delivery 
and save you a substantial part of the cost. 

Our capable engineering staff is prepared to offer 
assistance in the selection of correct types to suit 
your exact requirements. 

Each relay is brand new, standard make, inspected, 
individually boxed and fully guaranteed. 

The following list represents only a tiny portion of 
our relay stock. Write or wire us for information on 
types not shown. 


Manufacturer 

Aulo Elec 

Aulo. Elec. 

Auto. Elec. 

Clare 

Clare 

Guardian 

StromberK 

Clare 

Auto Elec 

SlrombeiK 

Siromberg 

Aulo. Elec. 

Auto Elec 

Ctaie 

Clare 

Clare 

Clare 

Clare 

Auto Elec 

R B.M 

KelloKft 

StfombeiS 

Aulo. Elec 

Auto Elec 

Clare 



SENSITIVE 
DC RELAYS 


CUTLER HAIVIIVIER 
HEAVY DUTY CONTACTORS 


Stock 

No. 

R-178 

RI79 

R-180 

R-181 


Operating 
Voilage 
2«V OC 
6V DC 
I2V OC 
24V DC 


Stock 

TYPE 18 DC 

Operating Coil 

TELEPHONE RELAYS 

No 

Voltage 

Resistahce Contacts 

Manulacturer 

R-109 

24 48V 

4000. 

SPOT 

Auto. Elec 

R-llO 

24 32V 

3500 

SPOT 

Aulo Etec 

R-ll? 

90 120V 

6500 

SPST (NO 

Aulo Elec 

R-U4 

24V 

500 

4PST NO) 

Auto. Elec 

R-603 

24V 

400 

DPST NO) 

Aulo. Elec 

H-238 

24V 

150 

DPOT-SPST (NC) 

R B M * 

N-239 

24V 

180 

DPST NO) 

Auto Etec 


2 9b I 
I 2b I 

Net i 
Each 
SI SO 
ISO 
1 7S 
I 30 
1.2S 
1 2S 
1 2S 


Operating Coil 

Voltage Resistance Contacts 

46V 1800 - 

7SV SOOO 

18 24V SOOO 

2S0V SOOO 

3S0V 11000 

24V 2S0 

24V 300 

8 •12V SOOO 

24-48V 1000 


Allied Coni. 
Allied Coni. 
G.M. 


SPOT 
SPOT 

SPST NDI 
DPST NOi 

DPDT-OPST NO) CM 
OPST NO' C.M 
4PD1 G.M. 

SPOT S Dunn KS 

SPDT DPST (NO Guardian 


Net H-232 24V 
Manufacturer Each 
Kurman 220CJl9S ,H-23S 24V 


Coil 

Resistance 
100 
6 S 
2S 
6S 
SS 
IS 
70 


Contacts 
SPST NOllOOA. 
SPST I NO) SOA 
SPST NO) SOA 
SPST NO) lOOA 
SPSTI NO) SOA 
SPST NO) SOA 
SPST NOIIOOA. 



20 
I IS 
1.8S 
2.9S 
1 SO 
1.6S 
2.10 
1 IS 


DIRECT CURRENT AIRCRAFT CONTACTORS 

Stock Operating Coil 
No. Voltage Resistance Contacts 
R 18? 28V 80 SPST NO) 2S A 

R.183 24V 60 SPST NO SO A 



Stock 

No. 

R 169 
R171 
R-172 
R 173 
R S29 


Operating 

voltage 

24V 

24V 

5-8V 

?6V 

24-48V 


TYPE BO DC RELAYS 

Coil 

Resistance Contacts 
2S0 
230 


30 

S 

1000 


Net 

Manufacturer Each 
SPST NO) Allied Cont SI 9S 

OPDT Allied Cont. 

DPDT SPST NO) Allied Cont 

SPST NO) Allied Cont 

OPOT Allied Cont 


R 184 28V 
R18S 24V 
R 186 24V 
R 187 24V 
R 188 24V 
H234 14V 


SO 

100 

13? 

100 

200 

45 


SPST NC lOOA. 
SPST NO SOA 
SPST NO SO A. 
SPST (NO SOA. 
SPST NO)7SA. 
SPST(NO)30 A 


Net 

Manufacturer Each 
Guardian S1.8S 
Allen Bradley 2 7S 
Type B6A 

General Etec 2 9S 
LeachS0S5ECR 2 7S 
Leach 7220-3-243 SO 
Allen Bradley 2 9S 
Allied Com 2 9S 
1.6S 


2 IS 

1.70 Slock 
12S 


2 SO 


TYPE BJ DC RELAYS 


Stock Operating 
No Voltage 
R12S 24V 
R 126 90 120V 
R-S04 24 70V 


SEALED DC telephone RELAYS 


Stock 

1 No 

Operating 

Voltage 

Coil 

Resistance 

Contacts 

Net 

Manufacturer Each 

' R 204 

12V 

65 

OPST NO) 

Allied Cont 

Jl 15 

' R-205 

24V 

260 

DPDT 

Allied Cont 

1 25 

I R 224 

12V 

75 

SPST NO) 

Allied Com 

1.15 

i H 237 

27V 

230 

DPDT 

Allied Cont 

1.25 


Coil 

Resistance 

300 

2000 

2800 


Contacts 

OPOT 

OPOT 

SPOT 


Manutaclurer 

Clare 

Clare 

GE C103C2S 


V TYPE DC TELEPHONE RELAYS 


Stock 

Operating 

Coit 




No 

Voltage 

Resistance 

Contacis 


Manufacturer 

R-164 

24-32V 

1000 

SPST(NO) 


W 1 

R-51? 

24-48V 

3500 

DPOT 

NC) 

W E 

R-513 

12 24V 

300 

DPOT DPST 

W E 

R-514 

4-6V 

60 

SPOT 


W E 

4-526 

6V 

35 

OPOT-SPST 

INO 

tNC- 

W E 


Net 
Each 
52 7S 
3 00 
3.00 

Net 
Each 
SI 20 
1 30 
1 20 
1 05 

I OS 


R 192 
I R 231 
R-2S6 

IR SOI 
RS03 


i 

H-244 


Operating 
Voltage 
6 1?V OC 
12VDC 
24-32V DC 


110 AC 
12 32V DC 


ANTENNA CHANGEOVER RELAYS 

Coil 

Resistance Contacts Manufacturer 

44 2POT 10 AMP Aliied-NBS 

OPOT 6 AMP G. E 

SPOT-DPST (NC) 

IKW Guardian 

OPOT IKW) C. E 

SPOT SPST C E -SOOW 


100 . 


I 

lOO 


COMBINATION PUSH BUTTON AND 
REMOTE RELAY 


Operating 
Voltage 
12 24 V DC 


Coil 

Resistance 
Dual 60 


Contacts 

SPOT 


Net 
Each 
JUS 
1 95 

1 4S 
2.4S 
1.9S 


Net 

Each 


CR2791-RI06C8 Jl 65 


Stock 

No 

R-248 
R 244 
R 206 
R-207 
R 219 
R 217 


HEAVY duty keying RELAYS 

Operating Coil 
Voltage Resistance Contacts 


28V DC 
7SV AC 
24V DC 
24V DC 
SOV DC 
US AC 


R S2S 24V DC 
R S08 110 AC 


AC-STANDARD TELEPHONE RELAYS 


R S06 
RSIO 
R 604 


24 V OC 
24 V OC 
24 V OC 


ISO 

26S 

ISO 

210 

ISOO 

600 

200 

600 

300 

200 

200 


SPST NO)lOA 
SPST NO)20A 
SPOT 3 AMP 
4PDT-3 AMP 
OPST NOiISA 
SPDTIOAMP 
OPDT-IOAMP 
SPOT-6 AMP 
DPST NO)6A 
3PDT lOAMP 
SPST 'NO 30A 


Net . 
Manutaclurer Each 
Guard 36471 J1 OS 
Leach 1327 1 75 

P8B KL 1 20 
PAB-KL 1 10 
P4B SP 1 2S 
St. Dunn 1XAX2 2S siock 
Guard 34464 1.2S No 
Guasd 37189 1 95 ^ 2Ab 
- .95 B.477 

Guard. 516983 1 05 
St Dunn B?A 1 25 


adjustable time DELAY RELAY 

Operating Coit Net 

Voltage Resistance Contacts Manufacturer Each 

R.246 115 AC SPST NO) or R W Cramer 

(NC 10 AMPS 1120 Sec J8 95 


DC MECHANICAL ACTION RELAYS 


St.Dunn-lHXX2 2S 


Stock 

Operating 

Coil 



, n-ogp 

Nei R620 

12V DC 

35 

3PST 

NO lOA 

GuaidBK? 

1 05 

No 

Voltage 

Resistance 

Contacis 

Manufacturer 

R223 

28V OC 

150 

SPST 

NO 40A. 

Price Bros. 

1 35 

R212 

90-135V 

— 

NONE 

Clare 

H-230 

12 24V DC 

80. 

OPST 

NO)lOA 


1 20 

R 213 

5-8V 

— 

OPST(NO) 

Clare 

H-231 

24V 

230 

DPS1 

(NO;5A. 

R BM 

1.15 

R-605 

24V 

_ 

3PST NO; 

Aulo Elec 

.95 i 







R-606 

24V 

— 

DPST 1 INO-INC) 

Auto Elec. 

.95 1 







R-607 

24 V 

- 

SPST(NO) 

Auto. Elec. 

.95 I 

DC- 

TYPE 

76 ROTARY RELAYS 



I 

Slock 

No 

R Sll 


Operating 

Voltage 

12V 

6-12V 


Operating 
Voltage 
24V DC 


Coil 

Resistance 

25 

200 . 


Contacts 
4' Lever 
2' Lever 


TYPE C.M.S. RELAY 

Coil 

Resistance 
200 



DIRECT CURRENT 
MIDGET RELAYS 


Slock 


operating 
No Voltage 
R 132 24V 
R 133 24V 
24V 
24V 
24V 
24V 
24V 
24V 
24V 
24 V 
24V 
24 V 
24 V 
12V 
9 14V 
12V 
6 8V 
6V 
2 6V 
90 12SV 
12V 


RI34 

R-135 
R 137 
tl38 
RI39 
R 140 
R 141 
R-14? 
R 143 
R 144 
R 145 
R 146 
R 147 
R 148 
R149 
R ISO 
H 522 
R S23 
6 222 


H 24? 24 32V 
H 243 24 32V 


Coit 

Resistance 

300 

300 

2S0 

300 

300 

300 

200 

280 

260 

400 

280 

2S0 

300 

126 

75 

100 

4S 

30 

2 

6500 

100 

300 

300 


Contacts 
OPOT 
NONE 
4PDT 
SPST (NC) 

SPOT 

4PST (NO) 

4PDT 
SPOT 
3PST NO) 

OPOT 
SPSl(NO) 

SPST(NO) 

DPST(NO) 

OPST (INO 
SPOT 
DPDT SPST NC) 
SPSTINC) 

SPST(NO) 

SPST(NO) 

OPOT 
DPST(NO) 

OPOT 

4P0T 


Net 

Manufacturer Each 


Clare 
Clare 
Clare 
Clare 
Clare 
Clare 
Clare 
RB.M. 
R.B.M. 
Allied Coni. 
R.BM. 
Allied Cont. 
Allied Cont. 
INC) Clare 
Guardian 
Price Bros. 
Clare 
E 2 Elec. 
R.B.M 
Clare 
P A B 
R.B M 
R.B.M. 


1 Stock 
No. 

Operating 

Voltage 

Coil 

Resistance 

Contacts 

Manufacturer 

1 R 197 

9 16V 

70 

DPDT 

Price Bros. 

' R198 

9-16V 

125 

6PST(3NO) 

Price Bros. 
Price Bros. 

1 R-199 

24-32V 

250 

(3NC SPOT 
SPOT-DPST NC) 

R 200 

24.32V 

275 

3PDTSPSTINC) 

Price Bros 

1 R-201 

24 32V 

250 

DPST(NO SPOT 

Prke Bros. 
Price Bros 

|R-601 

9 14V 

60 

(NC) DPDT 

3PST (NO) 


Contacts 
MICRO-SW 
SPST NO) 


Net 

Manutaclurer Each 
C M. JO 95 

95 


Net 

Manufacturer Each 
Clare J2.4S 


J1.65 

1.65 
165 
165 

1.65 

1.65 


1.20 

1.15 

1.15 

1.15 

1.15 

1.15 

1.15 
1.20 
1 15 

1.15 
1.15 
I.IO 
1.05 
1 10 
1.00 

9S 

.65 

1.90 

9S 

1.20 

1.20 



DIRECT CURRENT 
KEYING RELAYS 




% 


Stock 

Operating 

Coil 



Net 

No 

Voltage 

Resistance 

Contacts 

Manufacturer Each 

R190 

l?V 

65 

OPDT 10 AMP 

Advance Elec 
Type 2000 A 

J1.15 

R-191 

28V 

125 

DPOT 10 AMP 

Guardian 

1.20 

R19? 

12V 

44 

3PDT 10 AMP 

Allied Com. 
Type NB5 

1.35 

RI93 

5-8V 

11 

DPOT 10 AMP 

Leach 


SPST NO) 

Type 1027 

1.05 

R194 

24V 

265 

OPST (NO) 10 AMP Leach 





Type 1054SNW1 25 

R195 

6V 

32 

OPOT 3 AMP 

GE Ca 

1.15 

R.196 

12V 

50 

DPOT 10 AMP 
SPST (NO 

{^leirdian 

1.15 

R-242 

24V 

170 

SPOT 2 AMP 

LiraCh 




Type 1253 DEW 1.25 

H-236 

5-8V 

18 5 

SPOT 10 AMP 

Leach HFM 

105 


Stock 

No 

R SOO 


Stock 

No. 

R-621 


Stock 

No 

R 230 


DC CURRENT REGULATOR 

Operating Coil , N*1 

Voltage Resistance Conlacis Manufacturer Each 

612V DC 40 SPST (NC) G. E. JO.85 

LATCH AND RESET RELAY 

Operating Coit 

Voltage Resistance 

12V DC 10 


Contacts 
DPDT IO AMP 


Net 

Each 


Manufacturer 
SI. Dunn- 
CX-3190B J2.85 


Operating 

Voltage 

612V 


Operating 

Voltage 

5-8V 


DC-ROTARY STEF RELAY 

Coil 

Resistance Contacts Manutactbrer Each 

30 3 pole 

23 POSITION W E JlO.95 


DC-RACHET RELAY 

Coil 

Resistance Contacts 

2 SPDTDPST(NO) 


Net 

Manufacturer Each 
Guardian J2.15 


Special Somple Engineering Offer 
Any fen relays listed (one of each type) 
with the exception of Stock Nos. R-621 
and R-246—only $10.00. 


ORDER DIRtCIlY fROW THIS AD OR THROUGH YOUR 
I LOCAL PARTS JOBBER 

^ Manufocturers: Write for Ooontity Prices. 

I Distributors: Write for The New Wells Jobber Monool. 


320 N. LA SALLE ST., DEPT.-Y, CHICAGO 10, ILL. 


TMf L S * DY THE CUNtO PRE^>S 






















TELEVISION 

Generator 

uUt^ 



FOR TODAY AND THE FUTURE 

1. Complete frequency coverage. 

2. Variable, self-contained markers. 

3. Crystal markers, any frequency, modulated or 
unmodulated. 

4. Outstandingly stable. 

5. High output. 

6. Excellent attenuation. 

7. Enables you to align any TV receiver Independ¬ 
ent of any local station. This generator is com¬ 
plete, and will remain up-to-date for a long 
time to come. 


WITH THE HICKOK MODEL 610 

can 


Align I.F. 

Align R.F. 

AITgn Oscillators 
Align Traps 

Insert Markers (3 types) 
Oscillator, Absorption, 
Crystal 

Cover all TV channels 


Thousands of the HICKOK Model 610 have been 
in use by leading technicians for over a year. 


SELF-CONTAINED 
MARKERS 

> TV SERVICING 

RAP/D 

ACCURATE 

PROFITABLE 























Covers 

All TV Picture 
and Sound I.F. 
and F.M. Ranges 


MIRROR-SCALED 

for ACCURACY! 


Two Built-in Markers Con Be 
Used Simultaneously Giving 
Facilities for Faster Identifica¬ 
tion of Bandpass of Curves With¬ 
out Constant Tuning of Marker 


Model 3434 

Only *149®“ 

Suggettetl USA Deoler Net (crysta/i not tupp/fW) 






NEW TV SWEEP 
GENERATOR-MARKER 


The new Triplett TV-FM Sweep Generator-Marker, with two built-in 
Markers and large mirrored dial, was “Tailored For Television” with YOU 
in mind! The two Markers can be used simultaneously . . . gives you the 
facilities for faster identification of bandpass of curves without constant 
tuning of Marker. Marker has both pip and absorption dip control. 

The large Marker dial is mirrored for easy reading and greater reset 
accuracy. Straight line frequency tuning condensers used to provide 
linear scale markings. 

No gaps in frequency . . . continuously variable Sweep width control. 
Audio output for quick check on video and sound amplifiers. 
Expertly-engineered shielding ... all critical circuits enclosed. 

Copper plated steel construction. 

Contained in attractive black suede finish steel case, size 15-11/32" x 
11-1/32" X • • • leather handle . . . copper-plated feet for grounding 
when working on metal work bench top , , , panel is black, white and 
red etched on aluminum. 

For Detailed Information 
See your Radio Parts Distributor or write , . . 

TRIPLETT ELECTRICAL INSTRUMENT COMPANY • BLUFFTON,OHIO,U.S.A. 

/n Canada: Triptntt Instrvmnnts of Canada, Goorgafown, Onfano 
Prices slightly higher west of Rockies 


TECH DATA 


Frequency Coverage; 

• SWEEP CENTER FREQUENCY 

• CRYSTAL FREQUENCIES 

Range 1- 0-60 MC 

To 20 MC on Funda- 

Range 2- 60-120 MC 

mentoU. Harmonics up 

Range 3-120-240 MC 

• SWEEP WIDTH: 

to 216 MC. (Crystals 
Not Furnished) 

0-12 MC (Continuously 

• MODULATION 

Voriable) 

400 Cycle on both Crys- 
tol and Marker Fre¬ 

• MARKER FREQUENCY 

19.5 to 40 MC (funda¬ 

quencies 

mental). 39 MC to 240 

• AUDIO: 

MC (hormonic) 

400 cycles 


Above also furnished In separate units . . . Sweep 
Generator . . . Variable Marker . . . Crystal Marker. 


































